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COMMENT 

THIS MONTH. WE RE DELIGHTED TO 
announce that Your Commodore has 
now joined forces with Your 64 to bring 
you the best Commodore magazine 
around. 

Publishers of Your Commodore, 
Argus Specialist Publications, recently 
concluded the purchase of Your 64 from 
Sportscene Press. Peter Welham, ASP's 
MD. said: "This acquisition consolidates 
our position as one of the leading titles in 
the buoyant Commodore market and 
further confirms our commitment to 
machine specific titles." 

We're pleased to welcome all our new 
readers to our pages and we can promise 
that you won't be disappointed, we're 
really going to have our work cut out over 
the next few months making sure we 
bring you only the best in software and 
hardware reviews, games and utility 
listings, plus many exciting and absorbing 
features for you to relish. 

We're also very conscious of the fact 
that a magazine is nothing without its 
readers and so we'll be waiting anxiously 
for the postman every day to find out what 
you really think about our magazine. 

Write to us at Your Commodore, No 1 
Golden Square, London W1R 3AB and tell 
us what you think jrc the best (and 
worst!) features of the magazine and give 
us your ideas on what needs to be 
included. We promise to read everything 
you send so get those letters in the post 
now. 

Stay with us over the next few months 
and we'll bring you the only Commodore 
magazine worth reading. 
Stuart 





DATA 

STATEMENTS 




ARIOLASOfT'S RECENT SUCCESS, SKY- 
fox, has now been released on cassette 
priced at £9.95. The game was originally 
only available on disk and the cassette 
version eventually released was the third 
attempt at maintaining the standard of 
Skyfox since two earlier conversions were 
rejected by the manufacturers as being 
not up to scratch. 

Skyfox is only one of a number of new 
releases from Ariolasoft. The latest titles 
are Racing Destruction Set, Pinball Con- 
struction Set, Adventure Construction 
Set, Music Construction Set, Seven Cities 
of Cold and Mail Order Monsters. So far 
these titles are only available on disk and 
are all priced at £14.95. 

Ariolasoft can be contacted at Suite 
105/105 Asphalte House, Palace St, 
ILondon SW1E 5HS. 



COMPUNETISDEVELOPINGANEWSER- 
vice scheduled for a late autumn launch. 
It is a scrolling, CB style chat facility. The 
chat line will allow users to bold 
conversations in real time with other users 
all over the country. 

Contributions are typed into a window 
at the bottom of the screen while a second 
window above displays messages from 
other users. By scrolling back and forth 
the whole conversation can be reviewed. 
Users with similar interests can form 
groups by using individual chat lines 
which will be provided and those wanting 
a chat can monitor various conversations 
before deciding which one to join. 

For further information contact; 
Compunet, Metford House, 15-18 
Clipstone St, London W1P 7DF. 



News 



Starstruck 

STARION FROM MELBOURNE HOUSE IS 
now available for the Commodore. Il was 
originally released for the Spectrum and 
Amslrad computers. 

The game will be priced at £9.95 and is 
obtainable from Melbourne House, 
Castle Yard House. Castle Yard, 
Richmond TW10 6TF. 



Beyond the fringe 



BEYOND IS BRANCHING OUT WITH 
two new games. 

The first is the computer version of 
Superman, a game developed as a joint 
venture with First Star. Bill Delaney, 
Beyond's MD said: "It will shoot to 
number one in every software chart." 

Beyond has also formed a partnership 
with another software house. Nexus. The 
first game to appear on the new label will 
be called Nexus and will be a 
"sophisticated graphic adventure where 
the player becomes an investigative 
journalist infiltrating an evil drugs ring in 
South America. 

According to Nexus, the game will 
offer maximum playability and user 
friendliness. Instead of having to read 
pages of documentation before starting, 
the player will be able to experience 
action straight away through on screen 
instructions. Nexus will also feature 
digitised video images which, it is 
claimed, will generate realistic animation 
enabling the player to recognise various 
characters. 

Nexus costs £9 95 and is available from 
Beyond, n-ri.int H..-is.. « H..t|...l H-'! 
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StaHon from Mplbotirne House 



Cold standards 



US Gold has brought out yet another 
batch of new releases. The three latest 
titles are Monster Trivia, Beach Head II 
and Chostchaser. 

Monster Trivia is a spin off from the 
enormously successful board game. 
Trivial Pursuits, but in this version you get 
killed by a monster if you get enough 



Beach Head II is the follow-up to 
Beach Head and features multiscreen 
play, complex strategy, animation and 
high speed arcade action. 

Chostchaser takes Harry around 
Fairport Manor where he must blast large 
ghosts which materialise at random. 

All the new titles are for the C64 on 
cassene or disk and cost £9.95 and £14.95 
respeaively. You can get in touch with US 
Cold at Unit 10, The Parkway Industrial 
Centre, Heneage St, Birmingham B7 4LY. 



Vox pop 



POP STAR, FFARGAL SHARKEY, HAS 
recently become the owner of the first 
production model of Supersoft's digital 
sampler for the C64. 

He visited the Supersoft stand at the 
Commodore Computer Show and was 
very impressed with the sound 
reproduction quality of the new product. 

The sampler is called Microvox and 
offers eight different sampling rates, up to 
a maximum of 42KHz which gives a 10KHz 
band width. Samples can be played 
forward or backward and there is full 
editing and looping tvith a high resolution 
display. 

A 20OO note sequencer is included as 
pan of the Microvox software with real 
time recording and step time editing. 

Microvox costs £299.95 and is available 
through music shops, computer stores or 
direct from Supersoft at Winchester 
House, Canning Rd. WeaMslone, Middle- 
sex HA3 7JS. A disc drive is esteiilial. 
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lumping the gun 



C-16 and Plus 4 owners can now pick up a 
bargain in joysticlis with Vulcan 
Electronics new pacl(ages. 

The Gunshot i joystick is now being 
sold complete with an adaptor for £10.95. 
The packs are available from Dixons, 
Laskys and other computer reuilers. 

Everything the user needs to conned 
the joystick to his computer is included 
plus concise instructions and a 12 month 
guarantee slip. 

For more information contact: Vulcan 
Electronics, 200 Brent St, Hendon, London 
NW4 1BH 
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Eye contact 



SPECTACLE WEARERS WHO USE VDLK 
or television screens as a major part of 
liicir everyday lives can now try a new way 
of prelecting themselves from eyestrain. 

Balzars has come up with Qua/ar. a 
tough anti-reflection coating which, 
claim the makers, virtually eliminates lens 
surface reflections especially those 
caused by strong pfojeacd images. The 
coating can increase light transmission to 
almost TOO per cent. 

The result for the user is that extra 
visuji sharpness is rujliceable during long 
periods of exposure, thus reducing visual 
fatigue. 

For more information ccjniact: Bauars, 
Northbridge Rd, Berkhamsted, Herts HP4 
tEN. 



News 



Become a boffin 



A NEW HOME COMPUTER TEACHING 
course has recently been released by 
Fearless Software. It is claimed that the 
course will take you from scratch to 
complete computer literally in 12 months. 

Peter Ellis who formed the company 
to produce and market the Home Tutor 
said: "It is for children, housewives and 
the retired. Ii is also for ehose seeking new 
jobs or looking for promotion with their 
present employfr." 

The course is available on tape or disk 
and it teaches. demonstrates. correctsand 
tests the students. There is an examination 
at the end and those whf) pass receive a 
certificate. 

The course starts by explaining what a 
computer is and goes on to teach Basic 
and machine code, covering such areas as 
information storage and communications. 
There arc 13 parts to collect over the 12 
month period. 

Home Tutor costs £12.50 per month 
including tapes, teaching notes, a carrying 
case and ring binder. For disks the cost is 
£2 extra and postage is £1.15 Quarterly 
charges are £30 for tapes and £35.55 for 
disks. 

For more information contact: 



A NUMBER OF PtOPlE SEEM TO BE 
having problems entering the Sketch 

Pad program which appeared in the 
September issue of Your Commodore. 
There are no errors in the program 
but some of the codes that our printer 
interface uses seem to be causing the 
problems. 

In line 1450 the |255| is actually the 
character code for pi ( k ). This character is 
to be found on the key next to the 



RESTORE key. When entering the 
program you should type in the pi and not 
I2SS). 

Another line that is causing problems 
is 620. It appears that in some issues of the 
magazine this has not reproduced very 
well. Line 620 should start with IF XC - 
256 THEN 

A number of people also seem to be 
having problems finding the I character 
on their keyboard this is the up arrow t to 
be found on the key next to the RESTORE 
key. The printer that we use does not print 
the downstroke of the arrow. 




lA«wy Aunt Tony Crowthc 
i^of your 



programming questiong. | 



( have been (old on many occasions that it 
is possible to make all of the keys on the 
C64 keyboard repeat, as on the Spectrum. 

This seems to be a very handy facility as 
you couM enter long strings of the same. 
character without having to press the key 
for each letter. 

However, I do have one slight 
problem, nowhere can I find mention of 
how to do (his. Would it be possible to 
provide me with the necessary commands 
or program to make the C64's keys 
repeat? 
Mike Atkinson 
Taunton 



'Yet, k b poMible to make all o< the keys on 
the CC4 repeal and it is very easy to do. All 
you have todo ii POKE into a (ew memory 
IcKaiions. The k>catiom are as follows 

Location POKE Result 

«Se 255 afl keys repeal 

650 0 no keys repeal 

650 12t iuit liie cursors 

repeal 

651 0-255 repeal speed 

652 0-255 delay belore repeat 
The keyboard scan b done by the 

hardware IRQ Inlerrupt, if we change the 
dock rale ai timer A we can make the rate 
of the Interrupts speed up or slow down. 
Try: 

POKE 56325^umber (0 to 255) 

a number of zero to 10 forces many 
inlemipts a second and causes the Basic 
run speed to slow down. This could be 
used to your advantage when debugging 
a Basic program as -•• »■ -- 



I'm not sure what system Ahoy uses but 
we nevertheless accept that the listings 
need improving. Therefore we wHI be 
using a Microgralix MW350 in futU"^ 
which replaces all graphic characters wHh 
a short description. 



cnisoit are ali 
30 HaMffhovn 
Barry, 

S. Clams. 

CF6 8LE, 



f have a problem with my 64 that / cannot 
get an answer to. After about two hours 
my computer crashes, putting random 
graphics on the screen and eventually the 
whole screen is covered in flashing 
graphics If I turn it off for a couple of 
hours the problem goes away but It recurs 
more frequently afterwards. 
L.Burn 

South Shietds 
Tyne & Wear 



The problem is that your 64 h overheadng 
I suggest that you lake H back to the dealer 

and see if he can replace it 



/ write to congfatolale you on the quality 
of your magazine. I find it to be the best of 
the Brlti^ Commodore mags available in 
Australia. However I feel that the 
atrocious reproduction ol graphics 
symbols spoils it. I would suggesi thai you 

I employ a system /ike (he American 
magazine Aftoy'. which permits rapid 
loading and dear understartding of 

I listings. 
P.Railnson, 
Bladcwaler, 
lustra/fa. 




In your March issue you did a feature on 

Games creators and this article impressed 

me so muchjhat I wish now to buy one 

The one I am interested in is the Quill by 

Cillsoft, could you please tell me their 

address. 

P. Vassalk) 

Pieta 

Malta 



In am writin)> a program in machine code 
that rf()ij/res a lot of data storage. I 
undentand that there is 8K of RAM 
underneath' the Basic Kernal. This would 
he an ideal place to store my data and 
machine code routines. 

Could you please explain how I access 
this area of memory as when I try I only get 
the Basic ROM and not the numbers I 
have stored beneath U> 

As you have already found out you can't 
use (he area of memory beneath the Basic 
Kernal when Bask is running as any peeks 
or cals to that area wW M go «> <>" 
kernal. II hosMver you are using machine 
code you can him off Ihe Basic kernal and 
use Ihe memory lhal sits beneath it quite 
easily. 

nm you musi switch off the Basic 
KOM. To do this you unset the lower bit 
ol memory location one. This can be done 
simply by subtracting one from it. If this 
action was to take place in Basic your 
program woukl crash. However, in 
machine code it will not affect the 
program. 

If your machine code routine was to 
start at — or your data was stored at — 
location 40WO (SAOOO), then this small 
routine would allow you to access it. 
$C000 DEC $01 ; switch off Basic ROM 
$C002 JSR SAOOO ; jump to start of 
program 

; back here from your 
routine 
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[stuart Cooke has | 
[spent hours slaving | 
[over a red hot | 
I Commodore 128 and! 



I he's decided that it | 
[ was definitely worth | 
I the effort. H 

COMMODORE ARE ALL SET 
to prove that three into one 
does go with their new Com- 
modore 128 computer. 

The CI 28 is essentially three 
computers in one. Inside a case 
that looks as though it would 
be quite at home on the flight 
deck of some futuristic space- 
ship there is a good old C64. 
Secondly we have what can 
only be described as an 
upgrade of the CM. 128 mode. 
Hardware-wise this is the same 
as the C64 with only a few 
changes. Thirdly there is a 
machine that has also been 
around for quite a long lime, 
but not from Commodore. 
This is a CP/M computer. 
CP/M has been around for a 
number of years and is the 
name given to an operating 
system that is used on some Z80 
based business systems to allow 
a great deal of compatibility 
between manufacturers. 
Perhaps one of the most 
famous business packages that 
runs under CP/M is the word- 
processing package Wordstar 
which is in use in thousands of 
offices around the world. 

First Impressions 

The first thing that you notice 
about the C128 is that you are 
not gening some fantastic new 
machine for your money. What 
you do get are two very well 
established machines and one 
very good up grade. 

The machine itself has been 
designed to achieve as much 
compatibility as possible with 
the CM and other Commodore 
produas. For this reason many 
of the expansion conneaors 
I will be familiar to owners of 
10 other Commodore machines. 
I There are connectors on the 
machine for two joysticks. 
Commodore's own serial peri- 
pheral connector, TV interface. 



THE C 128 

-/-IN DEPTH 




composll.e video Interface, a 
standard Commodore cassette 
interface, a user port and a 
cartridge port. New items 
obvious on the sides of the 
machine are a reset switch and 
a RGB monitor interface. 

Even though Commodore 
has tried to make the CI 28 as 
compatible as possible with the 
CM, the cassette interface is in 
a silly position. If you plug a 
Commodore modem into the 
cartridge port the casing of the 
modem obscures the cassette 
interface preventing a cassette 
recorder from being plugged 
in. 

The keyboard bears only a 
slight resemblance to earlier 
Commodore machines as there 
are more keys available. Added 
keys include a numeric keypad 
and a large number of function 
keys. 

In Use 

when powering up you are 
able to decide whether you 



wish to boot up the C128 in 40 

or 80 columns, CP/M, 128 or M 
modes. Here we come across 
the first problem with the CI 28. 
The 80 column display can only 
be viewed on a monitor that is 
plugged into the RGB interface 
while the 40 column display 
can only be viewed on a TV or 
monitor plugged into the 
composite video socket. If you 
wish to use both 40 and 80 
columns then you will need 
two different monitors. Com- 
modore has produced a new 
monitor that will allow you to 
switch between the two modes 
of operation. A monochrome 
composite signal is present on 
the RGB socket so you can plug 
a monochrome monitor to 
view 80 columns if you already 
own one. Using a monochrome 
monitor will not cause any 
problems especially when you 
realise that the 80 column 
mode is text only and no 
graphics are available. 

CM mode offers nothing 
new, what it does do however 



1$ allow you to use all of the 
packages that are currently 
available for the CM on your 
C128 computer. This is great 
news for people who already 
own CMs and are thinking 
about upgrading. Over 100 
pieces of software were tried 
on the review machine and all 
of them worked correctly. The 
only problem that we found 
was with programs that used 
keyboard overlays as the keys 
are in different positions. This is 
especially noticeable with Com- 
modores Music Maker 
package as the keyboard will 
not fit the new design. Even so . 
it appears that all problems will 
work with no faults. 

An on board Z80 micro 
processor allows you to run 
CP/M Plus version 3.0. CP/M 
Plus will give your CP/M 
programs full access to the 
128K of RAM that is built into 
the machine as standard. Com- 
modore has made a few 
changes to CP/M Plus, mostly 
by adding some new com- 




instruction, 
BEGIN/BEND will 
allow a number 
of program lines 
(o be included after a 
THEN statement. 



Budding artists are well catered 
for inside Basic 7.0 by a large 
number of graphic commands. 

GRAPHIC is used to turn on 
one of the six different graphics 



mands. Because of this total, 
CP/M compatability is 
something that will have to be 
proved. Unfortunately the 
review machine did not come 
with any CP/M software so this 
was something that I was 
unable to test. 

As I have already men- 
tioned, 128 mode offers 
nothing very new apart from an 
excellent Basic and an 80 
column display. Basic 7.0 can 
only be described as the Basic 
that should have been imple- 
mented on the C64 as it allows 
total control of all the facilities 
offered by the hardware 
without having to resort to 
POKEs or machine code. 

The new disc drive is also a 
great improvement on the old 
1541 when used in C128 or 
CP/M mode as it will LOAD 
and SAVE programs around 
three to four times faster - a 
great relief to anyone who has 
used a 1541. Unfortunately, 
when used in C64 mode the 
drive works at the same slow 
speed that we all know and 
hate. 

Basic 7.0 

Basic 7.0 contains a large 
number of commands that are 
designed to ease the use of 
sound and graphics together 
with a large number of 'toolkit' 
commands. For example the 
AUTO command will automat- 
ically give line numbers. 



BLOAD and BSAVE allow you 
to load' and save specific 
sections of memory. A 
renumber function helps with 
the development of long 
programs. Programs that do 
not work correctly are easier to 
debug with the HELP command 
which will show you where 
your error has occurred or the 
TRON and TROFF commands 
which will display the line 
number of the line that is about 
to be executed. 

Error trapping is provided 
by the TRAP command. 
Whenever an error is detected 
this command will cause the 
program to jump to the 
specified program line rather 
than 'bombing out'. You will 
then be able to find out what 
error has occurred and take the 
appropriate action. This 
command will make idiot- 
proofing your Basic programs 
very easy. 

Finding out what the con- 
trollers are doing is also made 
very easy. )OY will tell you 



which direction a specified 
joystick is pointing in and 
whether the fire button is 
pressed. The position of the 
paddles and light pen is also 
easy to find out with the POT 
and PEN commands respec- 
tively. 

Machine code buffs will be 
pleased to hear that a machine 
code monitor is included. This 
will allow you to display, alter 
and move sections of memory. 
There is even a machine code 
assembler and disassembler. 
The Basic keywords HEX$ and 
DEC will also prove to be very 
handy as they will allow you to 
convert decimal numbers to 
hex and vice-versa. 

A number of new structure 
commands have been added to 
the standard FOR/NEXT loop. 
These include DO/LOOP 
which will repeat a section of 
your Basic program UNTIL a 
specific condition is met or 
WHILE a specific condition is 
met. IF/THEN will only allow 
one statement after the THEN 



modes that are available. The 
six modes are, 40 column text, 
standard bit-map graphics, 
standard bit-map with split 
screen, multi-colour with split 
screen and 80 column text. As 
previously mentioned the 80 
column screen can only be 
used with a monitor plugged 
into the RGB socket. The split 
screen modes are very int- 
eresting as they allow you to 
use a section of the screen in 
one of the graphic motJes 
while still retaining a specified 
segment for text only. This type 
of feature has been used many 
times on the C64, especially in 
graphic adventures, but is now 
extremely easy to use on the 
CI 28. 

Drawing lines or shapes on a 
graphic screen is also very 
simple. The COLOR command 
allows you to set up the colours 
that you require for any 
plotting etc. The LOCATE 
command can be used to posi- 
tion the graphics cursor at any 
point on the screen, and 
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DRAW will allow you to plot 
dots or draw lines in the 
specified colour. Shapes ran 
easily be drawn as the draw 
command will allow you to 
string a number of points to- 
gether by using the word TO as 
in 

DRAW,100,100 TO 10,100 TO 
10,10 

BOX makes It extremely 
easy to draw rectangular 
shapes on the screen, all that is 
necessary is to specify the top 
right hand and bottom left 
hand co-ordinates together 
with the rotation of the box. 
You can even specify if you 
want the box to be filled in with 
a certain colour. 

CIRCLE is used to draw 
circles, ellipses and other' 
shapes. This may seem to be a 
weird statement but when you 
see how complex the circle 
command can be you will 
understand what I mean. The 
CIRCLE command can ha\e up 
to nine parameters, these are, 
the colour source, the centre of 
the ( ircle, the X radius, the Y 
radius, the starting arc angle, 
the ending arc angle, the 
rotation in clockwise degrees 
and the number of degrees 
between segments. This does 
appear very complicated at first 
glance but playing around with 
the parameters will soon show 
you how versatile this 
command really is. Not all of 
the parameters need to be used 
every lime that the command is 
used. The following example is 
from the manual and will draw 
a diamond shape on the 
screen: 

CIRCLE 1,260,40,20,30„„9a 

WIDTH can be used to set 
the width of any lines that you 
are drawing while SCAU will 
allow you to alter the size of 
your diagrams with ease. 
Another handy command Is 
PAINT which will allow you to 
fill in any area of the screen 
with a specified colour. 

A very limited form of 
window is implemented on the 
C128 through the WINDOW 

■ command. This allows you to 
set up a rectangular area on the 

.screen in which all further 
screen updates will occur. The 
size of this rectangle can also 
be set up outside a program by 
using ESC T to set the top left 



corner and FSC B for the 
bottom corner. 

As w ell as having commands 
for produiing pictures on the 
screen, there an- .ilso a few that 
will tell you cyaoK what is 
happening ..m wmu display. 
The RGR will tell you which 
graphic mode the C128 is in at 
the moment. ROOT returns the 
current position of the graphic 
cursor or the colour of the 
graphic cursor. You can even 
find out the window 
parameters by means of the 
RWINDOW command. 

SPRITES 



As with the C64 there are eight 
sprites available for use on the 
C128. These can be either fii- 
res one colour, or multi- 
colour. However, unlike 
the Cb4, you'll never have to 
perform a single POKF to 
mernorv as Basic 7.0 supfilies all 
of the tommands that you'll 
ever need. You don't even 
need a sprite editor as there is 
one built into Basic. 

SPRDEF is the command 
that turns on the C128's sprite 
editor. On entering the 
command the screen clears 
and a sprite grid is displayed on 
the screen. Facilities available 
in the editor are: turning on 
and off multicolour mode, 
changing the colours, expan- 
sion of the sprite In X and Y 
directions, copying sprites and 
saving sprites. In fact all of the 
commands that you are likely 
to need are Implemented. One 
fairly major omission from the 
sprite editor is the ability to 
move the sprite around in the 
grid. You cannot, for example, 
route a sprite or shift it left by 
one pixel. No doubt someone 
will develop a routine to 
perform these commands. 

Another way of defining a 
sprite is to 'draw' the sprite 
onto the screen using the many 
drawing commands. The 
5SHAPE command can then 
read the sprite data into a string 
variable. Moving the contents 
of this string into sprite 
memory is also made very easy 
by the SPRSAV command, this 
moves the specified string into 
the sprite not required. 

The SPRITE command 
allows you to turn on and off 
the individual Sprites. SPRITE 
also lets you set the sprite 
colour, whether it passes over 
or beneath' the background. 



whether it is hi-res or muM- 
colour and if it is expanded in 
either the X or Y directions. 

Moving a sprite around is 
also made child's play with the 
MOVSPR command. MOVSPR 
can take a number of forms. It 
can place a sprite at a specified 
point on the screen. It can be 
used to move a sprite to a new 
position relative to its old one, 
move a sprite a certain distance 
at a specified angle and, 
perhaps its most powerful use, 
it can set a sprite moving in a 
specified direction at specified 
speed and keep it moving. 
As you can probably see, the 
MOVSPR command will be a 
great boon to anyone who 
wishes to write a game 
program. Moving your latest 
deadly creation across the 
screen can now be done by one 
command rather than the 
numerous lines of code that 
C64 users are used to. 

Looking after your sprites is 
no longer a problem as the 
COLLISION command will 
cause a jump to a specified li ne 
number when a sprite hits the 
background or another sprite. 
The BUMP command can then 
be used to return the values of 
any sprites that have collided 
since the last BUMP command. 

Finding out the specific 
details of any sprite is also made 
easy with a number of 
commands. RSPCOLOUR 
returns the colour of a 
specified sprite. RSPOS will 
return the X. V co-ordinates of 
a sprite, very handy after a 
BUMP instruction, and 
RSPRITt will tell y ou whether a 
sprite is on. off, expanded etc. 

As you can no doubt see 
from the brief mention of the 
sprite manipulation commands 
that are mentioned above, 
writing any sort of program that 
uses sprites is now extremely 
simple. Before very long we 
should start to see ■.(jnii- 
excellent graphic programs 
written totally in Basic. 



effects in your programs. 
SOUND can have up lo eight 
parameters. These are, the 
voice number (one to three), 
the frequency of the note, the 
duration of the note, whether 
the sound is to be incremented 
or decremented while playing, 
the minimum frequency the 
note can go to, how big the 
step up or down is, the type of 
waveform to use and the pulse 
width if you are using a square 
wave. As you can see, some 
very interesting effects can be 
made by using this command. 
Another command is designed 
to make the playing of music 
easy, this is the PI AV statement, 
PLAY allows you to set up a 
string of synthesiser control 
characters inside quotes. Char- 
acters allowed are tlie musical 
notes ABCDEFG. characters 
which tell the synthesiser what 
type of note is playing and 
characters to spec ifv the voice, 
octave, envelope volume and 
filter. Ten predefined enve- 
lopes are available ranging 
from harpsichord lo xylophone 
and you are able to define your 
own using the ENVELOPE 
command. TEMPO defines the 
speed of the song being played 
and VOL the volume. The 
command FILTER will also let 
you set up the filters para- 
meters very easily. 

Adding a musical accom- 
paniment and sound effects to 
your programs is now very 
easy Even a beginner will soon 
be producing sounds that are 
the same quality as those that 
the top programmers have 
been producing on the C64. 



Sound 

The sound chip that is used 
128 mode is exactly the same as 
in the C64, the major 
difference being that there are 
now a large number of 
commands available to make 
control of it easy. There are five 
commands available for sound 
manipulation. SOUND is used 
to place quick and easy sound 



Verdict 

Obviously I have not been able 
to cover all of the details of the 
C128 and its Basic, there are 
many commands that I have 
not covered However, from 
the few that I have mentioned 1 
think it should be fairly obvious 
that the C128 is a powerful 
machine, or should I say 
machines? The fact that it will 
run all CM software, and that 
thousands of business 
packages are available with 
CP/M, make the machine a 
bargain for the beginner, 
hobbyist and businessman 
alike. 

Comm^tiare seems to have 
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I Our resident linguist, David | 
|]anda, gives you a breakdown! 
|o< Pascal packages for the | 
ICM> I 

PASCAL WAS INVENTED BY ONE MAN, 
Niklaus Wirth of the ETH Technical 
Institute of Zurich in 1970. It is a compiled 
language that was designed as an aid to 
teaching good programming practice. 

Because the language is very concise, 
institutions found it easy to implement on 
their systems. Software houses also dis- 
covered that it was possible to implement 
Pascal on many home micros, hence the 
reason for its early appearance on the 
micro scene. 

Program Body 



Language Lab 
P-A-S-C-A-L 



Unlike Basic, where you have a free hand 
in program structure, Pascal requires the 
programmer to 'section' his programs. 
There are three main sectior»s to a Pascal 

program. 

PROGRAM - header declarations 

BEGIN - Main body 

END 

The first section is the program 
header. Every Pascal program must start 
with the reserved word 'PROGRAM', 
which is followed by the name of the 
program. This can be optionally followed 
by I/O declarations, implemented in 
various ways in different compilers. 

The next section is the declarations. 
There are a number of these. First there is 
the reserved word 'CONSr, used to 
define a symbolic constant: 

CONST 
PK14159; 
ACE-23; 

In the example, two constants have been 
declared. Following the constant 
declarations, come the more common 
variable declarations: 

VAR 

PI : REAL; 

SUM,WEIGHT,TOTAL : INTEGER; 
SWICH : BOOLEAN ; 
INITAL : CHAR: 

The four data types are integer, real, string 
and boolean. Pascal requires all variables 
lo be declared expliritlv lor R.i'.if 
programmers this may (oiiie j-. .1 liit ot ,1 
shock. It's very easy in Basic In decldre \e\ 
another variable as you need ii. but in 
Pascal this is not the case. The good point 
in declaring variables is that you need to 
do some thinking and plan on how ntany 
variables you will need In the first placet 



The next declaration is probably one 
of the most powerful features of Pascal - 
type definition. As you can see from 
above; there are four data types in Pascal. 
These are pre-defined data types, and if 
you wish you can declare more: 



DAY -(SUNDAY, MONDAY, TUESDAY, 
WEDNESDAY, THURSDAY, FRIDAY, 
SATURDAY); 

To make this a little clearer imagine the 
following: 

TYPE 

INTEGER=(1,2,3,4, 65534,65535); 

In other words, defining your own data 
type is a convenient means of giving a 
name to an ordered sequence of known 
elements. To add the icing to the cake, a 
SET can be declared which is a collection 
of objects of the same type: 

TYPE 

CAPS=SET OF A .Z'; 

Now we can have the following in a VAR 

list: 

.VAR 

LETTER : CAPS; 

The last two items in the declarations 
section of a Pascal program are 
procedures and functions. Basically, a 
procedure is a sub-program (a sort of 
sufiioutini-i, which contains Other state- 
ments anil soon. Functions are a means of 
declaring new operations that Pascaldoes 
not have. 

So far, the main program body has not 
been discussed. As you might have 
already guessed, Pascal programming 
requires a lot of thought. This is a good 
thing because people tend to program at 
the keyboard without thinking first. 
Thinking about what data types and 
variables you'll need will encourage 
thought, and a good program can be the 
final result. 



Pascal Syntax 

The third section in a Pascal program is the 
main body of the program. Here, the first 
and last reserved words are BEGIN and 
END, with the final END followed by a full 
stop. I say 'final' because there are 
normally more than one set. To under- 



stand this better, here is a very simple 
Pascal program: 

PROGRAM Greeting; 
BEGIN 

WRITELN('Hello Your Commodore 
readersl') 
END 

Notice that there is no declaration 
section. The two statements in our small 
example are the first line and WRITELN. 
Statements are separated by a semi-colon. 
The exception to this case is the statement 
preceding and END: 

PROGRAM Greeting: 
BEGIN 

WRITELNCHello'); 

WRITELN('How are you todayJ'y 
END 

In the example, the first statement 
after BEGIN ends with a semi-colon 
because the next line contains another 
statement. Now look at this example: 

PROGRAM Count; 
VAR 

I : INTEGER; 
BEGIN 

WRITELN ('Watch this!'); 

FOR i:=1 TO 10 DO 
WRITELN('Ying') 
END 

This simply prints 'VVaK h this' followed by 
'Ying' printed 10 times. However, if I 
wanted to print Ying' followed by 'Yang' 
on the next line a nested BEGIN..END 
has to be used; 

PROGRAM YingYang; 
VAR 

I : INTEGER; 
BEGIN 
WRITELN('Watch this!'); 
FOR I: =1 TO 10 DO 
BEGIN 
WRITELN('Ying'); 
WRITELNCYang') 
END; 

WRlTELN('That's all folks.') 
END 

The two statements between the 
second BEGIN..END are considered as a 
compound statement i.e. treated as one. 
This example also demonstrates the use of 
idenution. This is NOT oompulsary, but it 
does make the program easier to read and 



follow through logically. The normal rule 
of thumb is that when nesting occurs 
(more BEGINs) you indent, and as the 
END is matched on the same column 
indentation occurs: 

BEGIN 
statements 

BEGIN 

stalemenis 
BEGIN 

statements 
END 
END 
END 

Procedures and Functions 

Tables one and Iwo list the standard Pascal 
reserved words as well as (jre-detined 
procedures and fiini lions. There are not 
many, but they are pretty powerful. Pascal 
provides the features to define your own 
procedures and functions made up from 
existing procedures and functions. 

In essence, procedures and functions 
are mini-programs. They may have their 
own declarations and program blocks just 
like the main program. Although similar, 
there are a couple of differences between 
the two. Procedures do not have to have a 
parameter passed to them, althout^h it is 
possible to pass parameters to and from 
procedures. Functions on the other hand, 
must have a parameter and can be used in 
comparisons whilst procedures cannot. 

Here is an example of a program that 
uses a procedure. All it does Is print the 
numbers one to 10, 10 times: 

PROGRAM Test; 
VAR 
I : INTEGER; 
PROCEDURE Count; 
VAR 

I : INTEGER; 
BEGIN 
FOR l:=1 TO 10 DO 
WRITEII) 
END; 
BEGIN 
FOR l:=1 TO 10 DO 
Count 
END 

Notice that the procedure and the main 
program use a variable with the same 
name. This is OK, because variables are 
local to procedures and functions. Also 
note that the procedure 'Count' is called 
from the main program just like any other 
procedure (no line numbers like Basic!). 

A function is declared in a similar 
manner, although its operation is 
different: 

PRCXiR.A.M Table; 
VAR 
I : INTEGER. 

FUNCTION Square |N : INTEGER) : 
INHGER; 



BEGIN 

N:-N*N 
END; 
BEGIN 
FOR l:=1TO10DO 
BEGIN 
WRITE(I); 

WRITELN(Square(l)) 
END; 
END 

In the example, I have used the function 
'Square' directly, but as with normal 
functions it is possible to pass the result to 
a variable. 

Control Structures 

Commodore Basic is a bit limited as far as 
control structures are concerned. Pascal 
on the other hand, offers the programmer 
some very elegant means of controlling 
program flow. 

One control structure which has 
already been covered in the examples is 
the FOR.. DO loop, which is similar to the 
Basic FOR. NEXT: 



FOR i:-1 IC) in DO 
WRITFLNili: 

DOWNTO is used to reverse the loop: 

FOR l :=10 TO 1 DO 
WRITELN(I): 

To include more than one statement 
within the loop boundaries, a compound 

statement is used: 

FOR l:=l TO 20 DO 
BEGIN 
Statement; 
Statement; 



Statement 
END; 

One last point about a FOR.. DO Hop Is 
that unlike Basic, Pascal does not like the 
index (the variable after the FOR) to be 
altered within the loop itself. 

Probably the major drawback with the 
FOR..DO type of loop Is that you have to 
specify an end to the loop. That is, a 
FOR. .DO loop must have fixed 
boundaries - even if passed by variables. 
Pascal offers a couple more control 
structures which are more flexible. 

The first of these flexible control 
structures Is REPEAT..UNTIL: 



REPEAT 

A:=A+1; 

WRITELN(A) 
UNTIL A-10 



Notice that A would have been 
initialised before entering the REPEAT 
loop. Also note that compound 
statements do not have to be used. 
Instead, statements are merely separated 
by the semi-colon. Can you see why this is 
the case? 

You can see from the example that a 
boolean test is performed after the 
UNTIL. Any of the boolean operators can 
be used in this test including ' '='andso 
on. The most important point worth 
remembering about the REPEAT. UNTIL 
loop is that the statement(s) within it will 
be performed at least once. This is 
because the test is done at the end of the 
loop. 

The second 'ever-so-flexible' control 
struaure is the WHILE..DO loop which 
takes the following form: 

WHILE level desirable DO 
BEGIN 
level :=level+1; 
mix 
END; 

Notice that the boolean test is performed 
before any statements are executed so 
that If the boolean test is false no 
statement will be executed. A final point 
to note is that, unlike the RLPLAI.. UNTIL 
loop, multiple statements must be treated 
as compound statements i.e. with a 
BEGIN..END. 

The final control structure to be 
considered is the CASE statement. This is 
used in situations where the number of 
alternatives is greater than two. It is best 
understood by example; 

CASE month OF 

1:WRITELN('January'); 

2:WRITELN('February'); 

3:WRITELN('March'); 
12:WRITELN('December') 
END; 

In the example the variable 'month' has a 
certain value. Depending on what that 
value Is, perform a different action. That is 
exactly what the CASE statement does. If 
'month' is equal to five, then 'May' will be 
printed, and so on. * 
Oxfonl Pascal 
Oxford Computer Systenw 
Did( 

Not all compilers produce native machine 
code, some produce what is known as P- 
code. The version of Pascal from Oxford 
Computer Systems does just that. The 
result is an executable program that 
doesn't run very fast. However, it should 
be noted that there are numerous Pascal 
P-code compilers because they are easy to 
implement. 

Although Oxford Pascal is quite 
expensive, you do get a lot for your 
money. First, it follows the Pascal standard 
almost to the letter. Because of this it 



could be used as a serious Pascal training 

tool. 

A major problem with disk based 
compilers Is the time it taises from writing 
the program to running it ! Because of this, 
Oxford Pascal offers two methods of 
running Pascal programs. 

The first method is to use the resident 
compiler I his is the default option when 
theiompiler is first loaded. In this modeit 
is possible to write, amend, compiie and 
run a Pascal program without having to 
access the disk drive. This allows learners 
to get their feet wet and generally muck 
about. 

The second method of operation is 
disk mode. Here, a program has to be 
developed in the standard method. That 
is, entered, saved to disk, compiled and 
re-edited if any errors occur. This mode 
does offer numerous advantages though. 
Programs can be much larger as 
compilation is from disk. Other 
advantages include daU file handling, the 
availability of the full compiler syntax, 
external procedures and so on. Object 
code can also be converted to run as stand 
alone code. 

Machine dependant features include 
a form of peek and poke, colour and 
sound and some graphic commands, 
ivlosi notable of these is the window 
command that allows the saeen to be 
split between the high-resolution graphic 
screen and the text saeen. 
Pascal M 
dphcwUd 

Pascal 64 and Oxford Pascal are so similar 
in many ways that most of the comments 
in these reviews apply lo both packages. 

As with Oxford Pascal, Pascal 64 offers 
an almost complete definition of Pascal as 
defined in the User Manual and Report by 
Wirth & Jensen. It is however, a cassette 
version and does not produce stand alone 
code (i.e. does not have a disk mode). 

The Pascal source is entered in an 
editor which is very similar to the standard 
C64 editor. 

There are a few differences and 
additions. Namely, source code can be 
entered with indentation, thus showing 
the program structure. Additions to the 
Standard editor include commands such 
as search and replace, auto line 
numbering, retiumber. delete and so on. 
The source program can be compiled 
with or without a listing, which can be 
directed to the primer. The object code 
can then be run and/or saved to tape. But 
as stand alone programs cannot be 
produced, it is necessary to have the 
compiler in memory when running any 
object code 

Additions to the standard are similar to 
what Oxford Pascal offers. But the general 
purpose DRAW command in. Pascal 64 is 
much faster (see benchtests). Additional 
features include sprite handling, the 
ability to read a light-pen and the joystick 



ports. 

Both Oxford Pascal and Pascal 64 have 
common faulte. First, both packages are 
slow (see benchtests). In fact neither of 
the two compilers is that much faster than 
Basic. This is a great pity as one of the 
advantages of Pascal is its speed. 

Other problems include flickering of 
the high-resolution graphics screen. But 
the biggest fault is that this screen is 
dividedinto 250 by 200 pixels, why not the 
full 320? 
PaKalt4 
nm Software 
DUk 

When i first heard about this package I 
though; "Great, a true Pascal compiler." 
However, after using it I have mixed 
feelings; it's both very good and really 
awful. 

The package consists of a disk and 70m 
page poorly written manual/user guide. 
The software was written by a German 
company called Data Becker and the text 
of the manual and software have suffered 
through translation! 

The compiler Is very disk intensive and 
takes about three stages before a program 
can be run. The tasks involved in 
developing a program with this package 
are; write the source, compile the source, 
link the object code and save olijec i code 
to disk. On the good side the compiler 
produces compact stand-alone code, but 
don't expect to achieve that in five 
minutes. 

The biggest let-down with this 
package is the first stage of producing a 
program There is no editor and it is 
necessary to enter the source code using 
the standard editor Not only is this a 
bother (there are no extra editing 
commands), but it is a disaster , The reason 
for this IS simple. Pari of the beauty' of 
Pascal is the al)ility to write programs that 
are indented, fhis makes the prograiti 
look neater, easier to read and idenlifv- 
Because Pascal 64 rec|uires the source to 
be entered using the standard '64 editor 
no indentation is allowed (unless spaces 
are preceding by a ';' which makes the 
source look- ugly!). 

Another weird thing about the 
pac kage is that all Pascal keywords must 
be followed by a space character. This is 
non standard, and the more experienced 
programmer will be frustrated by this, 
whilst the beginner will pick up a bad 
habit. Why a space is required, is beyond 
me. 

Although the review so far has been 
negative, things get better after the 
source has been entered. Once the code 
has been compiled and linked a machine 
code file is produced and can be run 
stand-alone. 

The compiler itself is the best of the 
three packages reviewed, offering more 
advanced features. These include com- 
prehensive file handling, external 
procedure support, high-resolution plot. 



sprite command etc. 

An integer command enables faster 
execution if only integers are being 
handled. Another impressive feature is 
the ability to run a procedure as an 
interrupt The constraints on this are 
rather limited, but it could be useful. 

Table 1 — Pascal Reserved Words 

Here is a list of Pascal reserved words. 
Note that thrs list is the reciuired set of 
words and that some versions may have 
more - but not less, 

AND. ARRAY, BEGIN, CASE, CONST, 
DIV. DO. DOVVNTO. ELSE, END, FILE, 
fOR. EUNCIION, GOTO, IE. IN, LABEL, 
MOD NIL, NOT, OF, OR. PACKED, 
PROCEDURE, PROGRAM, RECORD, 
REPEAT, SET, THEN, TO, TYPE, UNTIL, 
VAR, WHIU, WITH 

Table 2 — SUndaid Fundiom and 

Procedures 

Every version of Pascal should have the 
following functions and procedures (with 
the possible exception of NEW and 
DISPOSE). All implementations of Pascal 
on the 64 have more pre-defined pro- 
cedures which deal with colour and so on. 
Note that the brackets indicate an 
argument. 

GET(), PAGEO, PUT(), READ, READLN, 
RESETO, REWRiTEO, WRITE, WRITELN, 
ABS(), ARCTANO, COS(), ESCP(), LN(), 
SIN(), SQR(), SQRTO, EOF(), EOLN(), 
ODDO, CHR(), ORDO, ROUND(), 
TRUNCO, PACKO, UNPACKO, NEW(), 
DISPOSEO, PREDO, SUCCO 



Summary 

If you intend to learn computer science 
then I would strongly recommend that 
you get a Pascal compiler for your 64 
Pascal has a small amount of reserved 
words, yet many of the up and coming 
fifth generation languages incorporate 
Pascal-like structures. 

As far as recommending one of the 
three packages I can only suggest this. 
If you wish to learn Pascal, then Oxford 
Pascal is by far the best. Even though 
'Orpheus' Pascal '64 is very similar, tfie 
disk operation within Oxford Pascal is a 
must. However, Oxford Pascal is a bit 
pricey, so Orpheus' Pascal 64 would be a 
very good second. 

For the more experienced 
programmer I would recommend First 
Publishings Pascal 64 Even though the 
user interface and daft syntax require- 
ments are off-putting. I say this because 
the results are cjuite fast, and it does have a 
number of advanced features not found 
in the other packages. 

David Janda is prepared to discuss this 
subject further through electronic mail. 
He can be contacted on the following 

One-To-One: 13419001 
Prettel: 919992677 
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Cntet the wortd at computef adventure Each adventure t*e5 several weete to master prcMdlng 
houn o( fasclnaoon and intrigue '*u must use your imagination and logic to unlocK the 
myseiles d each adi«r«ure, Map sMb are essenbai since each Sierra adventure contains a/a a 
hundred fufrcolour computer generated Images which lead you in every Oectlor MjuI need to 
muster n> al your v/t and logic and perseverance for each 5«erra adventure *« prow a test to 
your maglnatlon and ingenuity 

THE WIZARD AOD THE PRIHCE55 

Become the hearty and steadfast adventurer who rescues the fair princess from the dreadful 
wizard. Martn rte has tahen her to hB towenng castie t)eyond the great mountains *u must 
outu« and outmanoeuvre the mysocal power of the wizard which has grown dark and potent 
through tme. Begin your adventure n the village of 5erinia. but take heed, everything IS not as » 
mayappear 

ULV55E5 AHO THE QOLDEH FLEECE 

ffoteaed tjy the gods, the Ijolden fleece', legendary treasure o( ancient mythology, has been 
Kept from man (or many decades. Many wallant men have attempted Its recovery bu none have 
been successful m possess*^ » for any length of time 

to Ulysses you are assigned to the task of retnevmg the Qolden Fleece' and reh*n it to 
the hmg, *u set sad from Ancient Greece and on your voyages encounter many of the foes 
that troubled your predecessors, the wicked Sirens, the one eyed Cyclops Huto 
mythical god of the under 
world and other deadly 
enemies Legend acclaims 
Ulysses as the nwst danng 
and skied seaman of all time 
Clad In a pocketed Toga 

and Cham armour, Cs 

up to you to prove It I 





Mission ASTEROID 

A tembie tragedy B about to happen. An asteroid o< Incredible size 5 headed (or a <»rectco«slon 
wththeearth The predicted Impact could destroy an fc-unless something is done quickly. 

It 5 your duty to fly to the asteroid in a brae attempt to alter «3coi«e But times of the 
rasencel *u must travel qucKty and carry out your tasks precisety # disaster IS to be avoided, 
■lOu have a predetermined time m which to achieve your objective Be quck and careful 
the future of the earth » in your hands alonei 




ADVENTURES 
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This month we begin 



a n ew series by Steve | 
Carrie. When you've] 



collected all three 



parts you'll have a <ul| 



machine code 



development systemT] 



THE AIM OF THIS SERIES OF 
programs is to provide the 
reader with a set of tools to aid 
in the production of 6502 
machine code programs on a 
C64 suitably equipped with 
a1541 disk drive. 

There are three separate 
programs; a Machine Lang- 
uage Monitor/Editor, a Macro 
Processor and an Assembler. 
The Monitor is essentially the 
control program from which 
the other two may be called 
upon to process source code 
written using the Editor. 

The Macro Processor is not 
a full implementation since it 
does not handle conditional 
processing. However, it does 
allow sections of source code 
to be written as a "macro" with 
parameters for later inclusion 
in source code programs. 

The Assembler is a two-pass 
type which produces an 
executable disk file which may 
be loaded into memory by 
using a simple Basic command: 

LOAD "filename",8,T 

The programs are disk- 
based since it was necessary to 
have the random access and 
reliability that a disk drive 
affords. 

I will first deal with the 
Monitor/Editor program and 
then the Macro Processor and 
Assembler in turn. 

The Monitor 

The four Basic listings, when 
loaded and RUN in sequence 
1-4 will POKE the complete 
Monitor/Editor program into 
memory. Each listing contains 
I REM statements to show 
where the various sections of 
code begin and end. I suggest 
I that you type in and save a" 
four programs before you 
attempt to generate the code 
A word of caution here; check 



MACH 1 



Monitor Command Summary 
Command Description 



+pc,sr,ac,xr,yr.sp 



•addr,by1i,...byt8 



M addr1,addr2 



X 

G add 



.nput processor register values. 
The R command outputs a similar 
format allowing free use of the 
C64 screen editor, 
input 8 consecutive byte values 
into memory starting at addr. 
The M command outputs a 
similar format allowing free use 
of the C64 screen editor, 
initialises, performs a warm start, 
display contents of memory 
between addrl and addr2. 
displays processor register 
values. 

exits to Basic command mode, 
restores processor register values 
and begins execution at addr. 
T addrl ,addr2,addr3 copy the contents of memory 
block addr - addr to a block 
startling at addr3. 
F addrl ,addr2,byt fill the memory block addrl- 
addr2 with the value byt. 

Note that in the above commands, the value byte may be 
given in ASCII format by preceding the character by the 
apostrophe ( ). For example, F 5000,6000, A will fill the 
block 5000-6000 hex with the value 41 hex, the ASCII 
code for "A". 

L filename loads a file into memory at its 

original address. 
S filename addrl,addr2save the memory block addrl- 

addr2 to a disk file with name 

filename. Filenames should not 

contain spaces. 



Monitor Command Summary — Multiple 
. Letter Croup 

RESET causes the machine to cold start 

DIR displays current disk directory 

CAT displays current disk directory 

DERR displays disk drive status 

INIT initialises drive (disk 1 command) 

COMPACT validates disk (disk V command) 

FORMAT diskname,ID formats disk (disk N command) 
COPY filename=copies a file (disk C command) 
filename 

RENAME filename^ renames a file (disk R command) 
filename 

SCRATCH filename 
HEX 
DEC 
TTY 
VDU 
EDITOR 



deletes a file (disk S command) 
sets default I/O mode to hex 
sets default I/O mode to decimal 
defaults output device = PRINTER 
defaults output device = SCREEN 
enters Editor mode 



your typing carefully as no 
checksum facility is provided. 

When all four are ready to 
be RUN, load and execute 
them each in turn then give the 
following Basic direct 
command: 

POKE43,0:POKE44,130:POKE 
45 ,1 28 : POKE46,1 42 : SA VE" 
MONITOR",8,l 

Having done this, type: 

POKE43,1 : POKE44,8 : N EW 

You should now have a 
copy of the actual program on 
disk and are ready to test it out. 

Testing the Monitor 

Enter the monitor by issuing 
the direct Basic command: 



You should be given the 
message: 

COMMODORE 64 UTILITY 
SERIES. 

MONITOR EDITOR O S. VI.2 
(C) 1985 S.D.C. 

followed by a" "prompt and 
a flashing cursor. You are now 
in Monitor command mode. It 
is from this that you will com- 
mand most of the functions of 
the Monitor/Editor and the 
other programs. 

A summary of commands is 
given later but for now try the 
following commands. 

Type DERR followed by 
return. The disk status is given 
on screen in a form similar to: 

DISK DR. :0, OK,0,0 

where DISK DR. indicates that 
this is a disk status report. 
Machine reports are prefixed 
by MACHINE. 

Now type DIR. The 
directory of the current disk 
will be displayed on screen in a 
format similar to that obtained 
by using the more usual Basic 
method LOAD"$",8. 



Note thai some commands, 
such as COPY and RENAME 
automatically produce a disk 
status report to show whether 
or not the command has been 
carried out successfully. 

The formats of the disk 
commands SCRATCH, COPY 
etc. are the same as are given in 
the 1541 disk users manual. 
Note that in all cases, spaces, 
and not quotes, are required 
around filenames. For 
example, the cominand to save 
a block of memory to disk Is S. 
Thus the format is: 

S filename addr1,addr2 
and not 

S "filename" addr,addr2 

Now type I. This will 
perform a warm start into the 
monitor. If you type X, the 
machine will re-enter BASIC. 
To get back into the Monitor, 
simply type the SYS 33280 
commanij again. 

One thing to note is that 
the 6502 BRK vector is now set 
to jump into the monitor. This 
means that you may insert BRK 
instructions into your machine 
code programs to act as STOPs 
for debugging purposes. To see 
the effect of this, type the 
folbwing: 

POKE2,0:SYS 2 

A zero byte is the code for 
the 6502 BRK instruction. You 
will be given the entry message 
as before but this time it will be 
preceded by: 

••BREAK" 

indicating that a BRK 
instruction was encountered 
during execution of a machine 
code program. 

Any other words typed in are 
assumed to be external" 
commands i.e. disk files which 
act as commands. The 
programs MACRO and 
ASSEMBLER arc examples of 
these. When vou want to call 
the Macro Processor for 
example, assuming you called 
the program MACRO, you 
simply type MACRO plus a 
couple of filenames and the 
Macro processor will be loaded 
and run. An external command 
is assumed to begin at address 
9000 hex. Therefore, if you 
want to write a program to act 
as an external command, it 
should have a start address of 





Editor CommaiHls 


Command 


Descriptian 


A 


Auto line numbering this is a 




useful feature since it does away 




with the need lo type in line 




numbers. Two formats are valid. 




1 A : start 10, increment 10 




2 A10.20 : start 10, increment 20 




Formal 2 may of course use other 




numbers. 


D 


Delete lines there are two 




methods of line deletion: 




1 The usual Basic method, type a 




line number. 




2 The D command. An example 




would be D20-6O which would 




delete lines 20 through to 60. 




Renumber lines this simply re- 




numbers the lines of a source 




code program. The format is the 




the sanfe as for the A command. 


L 


List program lines - the RUN/ 




STOP key may be used lo termin- 




ate the listing. If a line number is 




supplied, listing will commence 




from that line e.g. L200wlll begin 




listing at line 200. 


M 


Merge file - the format is Mfile- 




name. The file named will be 




merged onto the end of the file 




currently in menwry. 


S 


Scratch (delete) a file - this is 




similar to the Basic command 




NEW. 


' 


Initialise - re-enter editor 




deleting any file currently in 




memory. 




Exit editor - there are three for- 




mats for this command. 


1 • . 


save file and exit 


2»l 


save file without save. 


3 *fllenatne 


save file with a new name and exit. 



9000 hex At the end of 
execution, a IMP $8200 
instruction will cause a re-entry 
to the monitor. 

The Editor 

The Editor is provided so as to 
allow preparation of source 
code in the correct format for 
the Macro Processor and 
Assembler. The basic idea 
behind the Editor screen 
format is that source code 
symbols, operands and 
mnemonics all have defined 
areas in a source line. These 
areas are known as FIELDS and 
both the Macro Processor and 



Assembler expea to find their 
source code arraitged in these 

fields. 

On a normal C64 screen, 
there are 25 rows of 40 
characters. The editor arranges 
the screen such that there are 
four fieldsof lOcharacterseach 
numbered one lo four starting 
at the left side. Since the 
normal screen editor will 
accept up to 80 characters i.e. 
two lines of text, the last field- 
field four - may extend for up 
to a maximum of SO characters. 
Field one is only used by the 
Editor to accept and display 
line numbers. It is not actually 
stored In the final source 



program. Field Iwo is the 
SYMBOL or LABEL field, field 
three is the INSTRLCTION or 
MNEMONIC field and field 
four is the OPLRAND field. 

The functions of these fields 
will become i le.irer as we go 
on to explain the Macro 
Processor and ,^ssembler. 

A typical Editor screen 
layout is shown below. The top 
line is for guidance only and is 
not on screen, 

FIELD1 FIELD2FIELD3FIELD4 
1000 LABEL 1JSR DELAY 
1010 LOA $40 

1020 ASL A 

etc 

If you're wondering how 
you are going lo keep all the 
field entries in the right places 
then read on. When in edit 
mode, the function key F1 is 
used as a TAB key. When 
pressed, it will advance the 
cursor from its present position 
to the start of the next field. For 
example, suppose the line 1000 
in the above example was 
being typed in. The line 
number would be typed in and 
the F1 key pressed. The cursor 
would be advanced to the start 
of field 2 - the L of LABEL1. 
Pressing' F1 again would 
advance the cursor to the start 
of field 3 - the I of JSR and so 
on. 

This feature coupled with 
an auto line numbering facility 
makes for easy code entry. 

Other facilities Include line 
renumbering, block line 
delete, source code file 
merging and single line delete. 
A program is entered in a 
similar fashion to a Basic 
program with the line 
numbers. These numbers are 
for editing purposes only and 
do not affect the final object 
code generated by the 
assembler. All the normal 
Commodore screen editing 
facilities are supported by this 
editor. 

Entering and Leaving 
the Editor 

while in Monitor command 
mode, enter the command 
EDITOR, The message EDITOR, 
ENTER FILENAME will appear. 
You should enter the name of , 
the file you wish to use. If the I 
file exists on the current disk [ 
the Editor will read it in and you I 
will be able to work on it. If 
however the file does not exist 
on the current disk, the messge 



NEW FILE will b« printed. In 
both cases, a flashing cursor 
(no prompt) will signify Editor 
command mode. 

Before going on to explain 
the Editor commands, a word 
or two about leaving H. The 
name entered as the filename, 
is stored by the editor. At the 
end of the editing session the 
user may simply enter the 
command * and the file is saved 
back to disk. An auto disk 
validate is carried out. 

This is' done to prevent 
problems associated with the 
1541 " 0:" bug. In some cases 
it may talce a long time to 
validate a disk especially if it is 



getting dull. Some of you may 
find this a bit of a nuisance but I 
personally prefer It to a 
corrupted disk. If you want to 
do away with this facility, refer 
to listing seven ¥vhich conUins 
details on removing it 
(see Editor Commands). 

When you have the Macro 
Processor and the Assembler 
complete, I will give some 
programming examples to let 
you get used to the operation 
of the Editor and its formats. 
Next month 1 will give listings 
of the Macro Processor and a 
description of Macros and 
Macro processing. 



Monitor Part 1 



E 



Monitor Pail 1 



5 REM JUnP TABLE 

B REM •••••••••••••••• 

10 DATA 76,114,137,76,152,135,76,1 
31 , 135, 75, 1B9, 134 , 76 , 139 , 132 , 76 
20 DATA 156,132,76,94,132,76,51,13 
5,76, 17, 135,76,35,133,76,45 
30 DATA 135,76,109,135,76,18,135,7 
6, 16,141 

34 REM ••••••••••••••••••••••»•••• 

•••» 

35 REM COnnAND & MESSAGE TABLES 



36 REM ••••••••••••••••••••••••••• 

mmmm 

40 DATA 77,0,82,0,71,0,64,0,70,0,7 

5 , 0 , 83 , 0 , 43 , 0 , 42 , 0 , 73 ,*0 , 66 , 0 

50 DATA 82,59,83,69,84,0,68,73,82, 

0,67,65,84,0,83,67 

60 DATA 82,65,84,67,72,0,70,79,82, 

77,85,84,0,73,78,73 

70 CftTO 34,0,67,79,90,89,0,82,69,7 
a , 65, 77 , 69 , 0 , 94 , 89 

80 DATA 80,69,0,67,79,77,80,65,67, 
64,0,68,69,82,82,0 

90 DATA 72,69,88,0,68,69,67,0,69,6 
8,73,84,79,82,0,86 

100 DATA 68,85,0,84,84,89,0,255,83 
, 133,45, 133, 114, 134,50, 134 
110 DATA 248,133,6,130,3,130,208,1 
33, 171 , 133, 114, 137, 158, 134,226,252 
120 DATA 189,136,183,136,57,135,60 
, 135, 101 , 135,63, 135,66, 135,46, 136 
130 DATA 38,135,9,133,253,135,226, 
135 , 91 , 139 , 150 , 136 , 156 , 136 , 13 , 10 
140 DATA 67,79,77,77,79,69,79,85,6 
9 , 32 , 54 , 52 , 32 , 85 , 84 , 73 
150 DATA 76,73.84,89,32,83,69,85,7 
3,69,63,46,13, 10,77,79 



160 DATA 79,73,84,79,65,35,69,68,7 

3 , 84 , 78 , 82 , 32 , 79 , 46 , 83 

170 DATA 46,32,86,49,46,50,13,10,4 

0 , 67 , 41 , 32 , 49 , 57 , 56 , 53 

180 DATA 32,83,46,68,46,67,46,13,1 

0, 13, 10,0, 13, 13, 10,42 

190 DATA 42,32,66.82,69,65,75,32,6 

3 , 78 , 84 , 82 , 88 , 32 , 45 , 42 

200 DATA 13.10.0.42.79,75,46,13,10 

0, 13, 10,78,69,87,32 
210 DATA 70,73,76,69,13.10,13,10,0 
, 13, 10,69,68,73,84,79 
220 DATA 82,13,10,0.13,10,42,45,69 
,82.82,79,82,42,42,13 
530 DATA 10,0,13,10,77,65,67,72,73 
,78,69,32,58,32,0,68 
240 DATA 73,83.75.32.68,82,32,58,3 
2.0,13,10,35,32,32,32 
250 DATA 60,67,32,32,63,85,35,65.6 
7,32,88,82,32,89,82,35 
250 DATA 83,80,13,10,65,43,32,0,13 

,10,69,78,84,69,95 

254 REM •••••••••••••••••••••••••• 

•••• 

265 REM INPUT EUALUATION SUBRT . 



266 REM •••••••••••••••••••••••••• 

• »*• 

270 DATA 35.70,73.76,69,78,65,77.6 

3 , 32 , 0 , 238 , 64 , 48 , 58 , 255 , 32 

280 DATA 138,173,76,247,183,201,48 

144,16,201,71. 176. 14,201.58, 175 
230 DATA 3,41,15,96,501,65.144.3.2 
33.55,96,76,75.178,35,121 
300 DATA 0,32,181,131,72,32,115,0, 
32,24, 130, 144,20, 104, 10, 10 
310 DATA 10,10,133,2,32,121,0,32,1 
81,131,5,5,133.2.76.115 
320 DATA 0,104.133,2.36,35,506,131 
, 165,2, 133,20.32.121.0.32 
330 DATA 24,130.176.1.96.32.206.13 
1 165,20,133,21,165,2,133,20 
340 DATA 96,32,27,130,144,1,96,201 
.65,144,6,201,71, 178,2,56 
350 DATA 96,24,96,201,48,144,250,2 
01 , 58 , 176 , 246 , 56 , 96 , 32 , 19 , 177 
360 DATA 144.241,35,169,0,133,20,1 
33 , 21 . 32 . 121 . 0 , 201 , 39 , 208 , 6 
370 DATA 32.115.0,133.20.96.173,17 
4.2, 240 , 3 , 76 , 545 , 131 , 35 , 151 
380 DATA 0.76,175,131 
1000 FQRS-33290 TO 33875 
1010 READA:POKES,A 
1050 NEXT 

1030 PRINT "FINISHED" 



esq Utility 




Monitor Part 2 



5 REM »• OUTPUT SUBROUTINES 

B REn •••••••••.••••••»..••... 

10 DATft 159,32,75,210,255,163,44,7 

6,210,255, 163, 13,32,210,255, 169 

20 DATA 10,76,210,255,159,147,76,5 

10,255,72,74,74,74,74,32, 129 

30 DATA 132,32,210,255,104,41,15,3 

2, 123, 132, 76,210,255, 201 , 10, 144 

40 DATA 3,105,54,35,3,49,35,173,17 

4,2,240,8, 152,32, 109, 132 

50 DATA 138,76,103,132,152,76,205, 

1B9,72, 173, 174,2, 240,4, 104, 76 

60 DATA 109,132,104,134,253,132,25 

4, 170, 159,0,32,205, 183 , 164 , 254 , IBB 

70 DATA 253,36,163,6,150,5,162,15, 

140,32,208, 141, 134,2, 145,33,208,36 

74 REPI •••••••••••••••••••••••••«. 



75 REM ERROR HftNDLING 
75 REM 
• ••• 

80 DATft 138,16,3,100,5,3,72,32,190 
,138,169,98,160,131 

30 DATA 32,30,171,104,10,170,163,1 
28,133,157,189,38,163,133,34,183 
100 DATA 39,163,133,35,32,204,255, 
169,0,133, 19,32,520, 170, 160,0 
110 DATA 177,34,72,41,127,32,71,17 
1 , 200 , 104 , 16 , 544 , 32 , 122 , 166 , 32 
120 DATA 18,130,108,2,3,32,18,130, 
163, 111 , 160, 131 ,35, 30, 5,71, 162 
130 DATA 15,32,198,255,32,528,255, 
32,210,255,501,13,508,246,162,0 
140 DATA 32,198,255,32,18,130,108 
5,3 

144 REn ••••»••••••••••••••»»••••• 



145 REn nONITQR 0.5. 

146 REM •••••••••••»••« 



SUBRT . 



143 DATA 163,122,160,131,32,30,171 

150 DATA 172,168,2,174,157,2,32,12 

, 130, 162,0, 32,83, 132, 183, 163 

160 DATA 2,32,15,130,232,224,5,208 

,242,35, 18, 130, lOB, 2, 3, 32 

170 DATA 21,130,165,20,133,251,165 

,21,133,252,32,253, 174,32,21, 130 

180 DATA 32,18,130,163,62,32,210,5 

55 , 163 , 42 . 32 , 210 , 255 , 32 , 84 , 1 32 

190 DATA 164,252,166,251,32,12,130 

, 160,0,32,83, 132, 177,251 , 32, 15 

200 DATA 130,200,132,8,144,243,32, 

225 , 255 , 240 , 22 , 152 , 24 , 101 , 251 133 ' 

210 DATA 251,165,252,105,0.133,252 



, 197,21 , 144, 197, 165,251 , 197,20, 144 

220 DATA 191,32,18,130,108,2,3,32, 

21, 130, 165,20, 133.251, 165,21 

230 DATA 133.252,160,0,132,90,32.2 

53,174.35.51, 130. 164,90, 165,50 

240 DATA 145,251,200,132,90.192,8, 

144, 235, 108, 2, 3, 32, 21 , 130, 165 

250 DATA 20,166,21,141.167.5,145,1 

68,2, 162,0,134,253,32,253,174 

260 DATA 32,21,130,165,20,166,553, 

157,169,2,232, 134,253,224,5, 144 

270 DATA 234 , lOB , 2 , 3 , 32 , 21 , 130, 165' 

, 20 , 166, 21 , 133 , 251 , 134 , 252 , 32 

280 DATA 253,174,32,21,130,165,20, 

166, 21 , 133,253, 134,254, 32,253, 174 

290 DATA 32,21,130,160,0,165,20,14 

5, 251 , 230 . 251 , 208 , 2 , 230 , 252 , 1G5 

300 DATA 251,197,253,208,240,155,2 

52, 137,254,208,234, 108,2,3,32,21 

310 DATA 130, 165,20, IBE, 21 , 133,251 

, 134, 252, 32, 253, 174 , 32 , 21 , 130 , 165 

320 DATA 20,166,21,133,253,134,254 

,32,253, 174,32, 21 , 130, 160,0, 177 

330 DATA 251,145,20,230,251,208,2, 

230 , 252 , 230 , 20 , 208 , 2 , 230 , 21 , 165 

340 DATA 251,137,253,208,234,165,2 

55,197,554,208,228, 108,2,3,32, 121 

350 DATA 0,240,13,32,21,130,165,20 

, 166,21, 141, 167,2, 142, 168,2 

360 DATA 174,173,2,154,173,168,2,7 

2, 173,167,2,72, 173, 169,2,72 

370 DATA 173,170,2,174,171,2,172,1 

72,2,64, 169, 139, 162,227, 141,0 

380 DATA 3,142,1,3,163,131,162,164 

,141,2,3, 142, 3, 3, 174, 173 

390 DATA 2,154,169,128,133,157,76. 

153,227 

400 REM •••••••••••••••••••••••••• 



1000 FORS-33876 TO 34492 
1010 READA:PQKES.A 
1020 NEXT 

1030 PR1NT"F1N1SHED" 




Monitor Part 3 



6 REM I/O SUBROUTINES 

7 REM 



10 DATA 3B, 121 ,0, 162,0, 1B4, laa, 132 

,93,185,0,2,240, 15,201,32 

20 DATA 540,11.200.232,224,50,144, 

541 . lES , E3 , lOB , 0 . 3 , 135 , 155 , 554 

30 DATA 0, 50B, 5, 1G5, 8,108,0,3, 164, 

93,96,32,9, 130, 134,2 

40 DATA 152,170,169,58,202,157,0,5 
, 202 , 165 . 94 , 157 , 0 , 2 , 134 , 94 

50 DATA 168,5,535,535,134.5.165,94 
,133,90,169,5,133,91,184,2 

60 DATA 169,0,145,90,96,169,15,162 
,B, IBO, 15, 32, 186,255, 169,0 

70 DATA 32,189,255,76,192,255,169, 

15,78,195,255, 162,15,32,201.555 

80 DATA 165,94,160,2,32,30,171,162 
, 0 , 76 , 201 , 255 , 169 , 83 , 44 , 169 

90 DATO 78,44,169,67,44,159,82,133 
,94,32,232, 134,32,40, 135,76 

100 DATA 9,133,141,70,2,163,0,141, 

71 ,2, 169, 1 , 133, 2, 169,70 

110 DATA 133,94,76,40,135,169,86,4 

4, 169, 73, 32, 79, 135, 108,2,3 

120 DATA 32,9,130,138,72,152,170,1 

04 , 160 ,2,76, 189 , 255 , 169 , 1 , 162 

130 DATA 8,150,1,76,186,255,32,33, 

130,32, 122, 135, 169,0,32,213 

140 DATA 255,144,5,162,4,108,0,3,1 

08,2,3,32,33, 130,32,122 

150 DATA 135,169,32,32,255,174,32, 

21 , 130, 165, 20, 166, 21 , 72, 138, 72 

160 DATA 32,253,174,32,21,130,156, 

20,184,21, 104, 133,21, 104,133,20 

170 DATA 165,1,41,254,133,1,169,50 

,32,216,255,8,165,1,9,1 

180 DATA 133,1,40,144,5,162,24,108 

, 0 , 3 , 32 , 183 , 255 , 208 , 246 , 108 

190 DATA 2,3,169,255,44,169,0,141, 

174,2,169,51,160,131,32,30 

200 DATA 171,108,2,3,32,207,255,72 

, 32 , 183 , 255 , 41 , 64 , 208 , 2 , 104 

210 DATA 96,104,162,0,32,198,255,1 

69,5.35,195,555,108,5,3,183 

220 DATA 2.162.8.160.2,32,186,255, 

32 , 33 , 130 , 24 , 32 , 192 , 255 , 176 

230 DATA 11,32,183,255,208,6,96,16 

2,2,76,198,255, 162,4, 108,0 

240 DATA 3.35.15.136,35.504.555,35 

, 131 , 136 , 35 . 541 , 135 . 35 , 541-, 135 



250 DATA 32,241,135.32,241,135,32, 
241 , 135 , 32 , 241 , 135 , 160 , 0 , 32 , 241 
260 DATA 135.48,251,153,0,2,200,20 
1,0, 208 , 243 , 32 , 204 , 255 , 32 , 120 
270 DATA 136 , 1B3, 0, 160, 2, 32, 30, 171 

, 32 , 18 , 130 , 32 , 204 , 255 , 32 , 131 

280 DATA 136,32,225,255,240.140,16 

0,0,76,61 , 136, 173, 175,2.209, 1 

290 DATA 96,162,200,76,201,255,162 

,2,76, 198,255, 162,0, 142, 175,2 

300 DATA 32,201,255,169,200,32,195 

,255,96,32,136, 138, 108,2,3 

310 DATA 169,200,141,175,2,162 

311 REH •••••••••••••••••••••••••• 

• ••• 

312 REfl THIS IS THE DEUICE NUMBER 
FOR 

313 REM THE PRINTER 

314 REn 

315 DATA 4 

316 REM 

317 REn CHANGE TO WHATEUER YOU NEE 
D 

318 REn ••••••••••••••••••••••••••• 

• » • • 

319 DATA 160,1,32,196,255,169,0,32 
,189,555 

320 DATA 169,4,141,147,2,32,192,25 
5 , 162 , 200 , 32 , 201 , 255 , 108 , 2 , 3 

330 DATA 32,136,136,169,36,133,251 
, 169 . 48 . 133 . 252 , 169 , 2 , 162 , 251 , 160 
340 DATA 0,32,189,555,163,1.165.8, 
160 , 0 , 32 . 186 , 255 , 32 , 195 , 555 
350 DATA 144,10,72,165,184,32,195, 
255, 104, 76,9, 133, 160, 3, 132, 183 
360 DATA 166.184.32.199.255.32,207 
. 555 , 133 . 87 . 35 , 183 . 555 , 508 , 105 , 32 
370 DATA 207,255.133.88.35.183.255 
,208,95, 164, 183, 136,208,224, 132, 18 
3 

380 DATA 32,207,255,72,32,183,255, 
170, 104,224,0,208,75, 164, 183, 192 
390 DATA 80,176,69,153,0,2,170,240 

, 4 , 230 , 163 , 208 , 227 , 162 , 0 , 32 

400 DATA 138,255,166,97,165,88,32, 

205 , 189 , 169 , 32 , 32 , 210 , 255 , 160 , 0 

410 DATA 185,0,2,240,6,32,210,255, 

200,208,245,32, IB, 130, 162,0 

420 DATA 32,198,255,32,225,255,240 

, 16 , 32 , 228 , 255 , 20 1 . 32 , 208 , 5 , 32 
430 DATA 228,255,240,251,160,2.208 

,164,165,0.35,138,555,185,184,35 
440 DATA 135,555,76.3,133 



esq Utiiity 



Monitor Part 3 



Monitor Part 4 



445 REH ENTRY POINT/HAIN LDQP 

446 REM •••••••••••••••••••••I 



449 DATft 1B9, 150, lea, 137, 141,22,3, 
142, 23, 3, 169 

450 DftTA 198,162,132,141,0,3,142,1 
,3, 169,219, 162, 137, 141 ,2,3 

460 DATA 142,3,3,234,234,234,76,18 
8, 137, 104, 141 , 172,2, 104, 141 , 171 
470 DATA 2,104,141,170,2,104,141,1 
69, 2, 104, 105,255, 141 , 167,2, 104 
4B0 DATA 105,255,141,168,2,169,28, 
160,131,38,30,171,76,114,137,35 
490 DATA 185,135,169,1,141,174,2,1 
69, 130, 162,0, 134,51, 134,55, 133 
500 DATA 52,133,55,169,206,150,130 
, 32 , 30 , 171 , 186 , 142 , 173 , 2 , 32 , 182 
510 DATA 135,169.0,133.157,38,35,1 
35,169,65,38,510,855, 174, 173,5 
520 DATA 154,32,96,165,134,122,132 
, 123 , 32 , 1 15 , 0 , 201 , 62 , 240 , 249 , 201 
530 DATA 0,240,219,166,122,134,93. 
160,0,135,5,165,48,130,501,855 
540 DATA 840,65,501,0,840,85,551,0 
, 2 , 208 , 4 , 232 , 200 , 808 , 836 , 185 
550 DATA 42,130,540,3,500,208,248, 
200, 166, 122,230,8,76,8, 138, 189 
560 DATA 0,8,38,19,177,144,6,185.4 
2,130,76,19,138,165,8,10 
570 DATA 134,122,170,189,152,130,1 
33,20, 189, 153, 130, 133,21,32, IB, 135 
580 DATA 108,20,0,165,93,133,122,1 
69,8,133.183.38.18,135,38,33 
590 DATA 130,38,188,135,84,169,0,3 
2,213,255, 176,6,32,35, 135,76 
BOG DATA 0,144,152,4,108,0,3 
1000 FDR S-34493 TO 35443 
1010 READ A:P0KE5,A 
1020 NEXT 

1030 PRINT"FINI5HED" 



5 REn 



5 REH EDITOR SUBR0UTINE5 1 

7 REn 



10 DATA 165,10,160,4,189,0,2,232,2 

00 , 153 , 551 , 1 , IBS , 251 , 1 , 208 

20 DATA 243,153,253,1,198,123,169, 

255, 133, 122,96, 120, 159, 116.165,138 

30 DATA 141,4,3,142,5,3,169,540.16 

2, 138, 141,2,3, 142,3,3 

40 DATA 169,555,133,159,169,104,16 

2, 140, 141,50,3, 142,21,3, 169,518 

50 DATA 162,141,141,0,3,142,1,3,88 

, 96, 120, 169, 124, 162, 165, 141 

60 DATA 4,3,142,5,3,169,32,133,129 

, 169,519,168,137,141,8.3 

70 DATA 148,3,3,169,49,165,534,141 

,20,3,142,21,3,169,198,162 

BO DATA 132,141,0,3,142,1,3,88,96 

84 REn ••••••••••••••••••••••••••• 



85 REH EDITOR MAIN LOOP 

86 REM ••••••••••••••••••••••••••» 

• ••• 

89 DATA 108,2,3,32,35,135,32 

90 DATA 18,135,32,96,165,134,155,1 
32, 123,32, 115,0, 170,240,237, 165 
100 DATA 255,134,58,144,68,201,42, 
208,3,76,252, 139,201,76,208,3 

110 DAT« 76,88,141,201,82,208,3,76 

, 241 , 140, 201 , 73, 208, 6,32, 190 

120 DATA 138,76,91,139,201,68,208, 

3 , 76 , 166 , 140 , 201 , 83 , 208 , 8 , 32 

130 DATA 80,140,108,2,3,201,77,208 

,3,76, 178, 141,201,65,208,6 

140 DATA 32,228,141,108,2,3,108,0, 

3,32, 107, 169,32, 121,0,208 

150 DATA 3,75,230,140,76,159,164,3 

2 , 136, 136, 169 , 73 , 160 , 131 , 32 , 30 

160 DATA 171,32,80,140,169,0,141,1 

74, 2, 169, 152, 160, 131 , 32 , 30 , 17 1 

170 DATA 32,96,165,134,122,132,123 

,32,115,0, 170,208,3,76, 109, 139 

180 DATA 160,0,185,170,131,153,176 

, 2 , 200 , 201 , 255 , 208 , 245 , 32 , 33 , 130 

190 DATA 165,183,201,20,144,5,162, 

23, lOB, 0, 3, 150, 0, 162, 3, 177 

200 DATA 187,153,180,2,200,232,196 

,183, 144 , 845 , 145 , 176 , 2 , 169 , 180 , 160 

210 DATA 2,133,187,132,188,202,202 

, 202 , 134 , 183 , 32 , 122 , 135 , 32 , 143 , 138 

220 DATA 159,0,32,213,255,144,13,3 

2, IB, 130, 159,58, 160, 131,32,30 



Monitor Part 4 



C64 Ut:ilit:y 



230 DftTft 171,76,101,135,33,18,130, 

32, 228, 139, 32,99,166,108, 8,3 

240 DATA 169,255,160,1.115.43,32,5 

1 165,165,34.24,216.105,2.133 

250 DATA 45,165,35,105,0,133.46.96 

,160,1,177,43,208,3,76.66 

260 DATA 140,32,528,139,32,115,0,2 

40 . 13 , 201 , 33 , 240 , 43 , 32 , 33 , 130 

270 DATfi 32, 12E, 135,76,39,140,32,1 

22, 135, 173. 176,2, 168, 177, IGO. 2 

2B0 DATA 32.189,255,166,45,164,46. 

169 , 43 . 32 . 216 . 255 , 144 . 3 , 76 , 210 

290 DATA 135,32,183,255,240,3,76,2 
10.135 

291 REH •••••»•••••••••••••••••••• 

292 REM TO REHQUE AUTQ-UALIDATE, R 
EPLACE LINE 295 WITH THIS 

293 REH 295 DATA 234,234,234,234,2 
34 

294 REn •••«••••»••••••••••••••••• 



E 



295 DATA 169,86,32,79,135 

298 REM 

•••• 

300 DATA 32,190,136.169,1.141,174. 
2, 32, 18, 130, 76, 114. 137 

304 REM •••••••••••••••••••••••••« 

•••• 

305 REM EDITOR SUBROUTINES 2 

306 REn 



310 DATA 169,0,169,145,43,200,145, 
43.165,43,54,105,2,133,45,165,44,1 

05,0, 133 

320 DATA 46,76,39,166,165,197,201, 

64 , 208 ,3,76,43, E34 ,201,4, 208 

330 DATA 249,165,198,206,245,56,32 

, 240 , 255 , 152 , 56 , 233 , 10 , 178 , 258 , 73 

340 DATA 255,105,1,170,535,180,0,2 

02,240,9, 169,29, 153. 119.2,200 

350 DATA 76,133,140,132,138.162.35 

, 160 , 255 , 136 , 206 , 253 , 202 , 206 , 248 , 7 

6 

360 DATA 49,234,32,115,0,32,21,130 

. 32 . 19 . 166 . 144 , 61 . 165 , 95 , 72 
370 DATA 165.96.72,163,45.32.255.1 
74.32,21, 130,32, 19, 166, 144,42 
380 DATA 160,1,177,35,170,136,177, 
95 . 168 , 104 , 133 , 96 . 104 , 1 33 , 35 , 152 
330 DATA 160,0,145,35,200,138,145, 
95,200, 177,95, 133,20,200, 177,35 
400 DATA 133,21,169.0,141,0,2,76.1 
84 , 164 , 76 » 887 . 168 . 38 , 847,140 



410 DATA 108,2,3,32,115,0,240,20,3 

2.21, 130, 165,20, 133,251, 165 

420 DATA 21,133,252,32,253.174.32. 

21. 130.76, 28, 141 , 169, 10, l62,0 

430 DATA 133,251,133,20.134,252.13 

4.21,165,43, 166,44, 133.253, 134,254 

440 DATA 150,1,177,253,208,4,32,18 

, 130 . 96 , 160 , 3 , 165 , 252 . 145 , 253 

450 DATA 136,165,251,145.253.136.1 

77 . 253 . 170 , 136 , 177 , 253 , 133 , 253 , 134 

.254 

460 DATA 165,251,24,101,20,133,251 
, 165,252, 101.21,133,252,80,209,162 
470 DATA 15,108,0,3,32,115,0,240,9 
, 32, 21 , 130, 32. 19, 166,76 
480 DATA 110,141,165,43,166,44,133 
. 35. 134, 96, 160, 1, 177,35,208,6 
490 DATA 32.16.130,108,2,3,160,2,1 
77,95,170,200. 177,95,32,205 
500 DATA 189.56,32,240,255,160,10. 
24,32.240,255. 160,4. 177.95.240 
510 DATA 6.32.210.255.200.208,246. 
32 , 18 , 130 , 160 , 1 , 177 , 96 , 170 , 136 
520 DATA 177,95,133,95,134,96,32,5 
25,555,240,197,76,110,141,38,115 
530 DATA 0,32.33,130,169,1,162,8,1 
60 , 0 , 32 . 186 . 255 , 165 , 45 , 56 
540 DATA 233,2,170,165,46,233,0.16 
8.169,0,84.38.813,855,176,3 
550 DATA 78,816,139,108,0,3,169,94 
, 160. 131.32.30, 171, 108,2.3 
560 DATA 32.115,0,208,13,169,10,16 
2,0, 133,251, 134,252, 133,253,76 
570 DATA 11,142,32.21,130,32,253,1 
74 , 165 , 80 , 133 , 551 . 165 . 21 . 1 33 . 252 
590 DATA 32.21.130.165.20.133.253, 
169.21 , 162, 142. 141.2,3. 142,3 
590 DATA 3,173,0.2,240.46,166,251, 
165.252.32.85,142.169,11.133 
600 DATA 138,160.0.169.29.153.119, 
2.200, 192. 11, 144.246, 183,0,2 
610 DATA 157,119.2,202,16.247.24.1 
65.251, 101.253, 133,251 , 144.2.230 
620 DATA 252,76,240,136,169.240,16 
2,138.141.2.3,142,3,3.108.2 
630 DATA 3,134,39,133.98.162.144.5 
6.32,73, 188,32,223, 169,32, 135 
640 DATA 180.32,166,182.162,0,189, 
0,1, 157 .0.2. 240 , 3 , 232 , 208 
650 DATA 245.36 
1000 FOR S-3S444TQ36469 
1010 REAOAiPOKES.A 
1020 NEXT 

1030 PBINT-FINISMED" 



THE 64 SOFTWARE CENTRE 
1 Princeton Street London VMCIR 4AL 
01-430 0954 



SOFTWARE PRICE UST — PricM Inducte VAT 

d = disk c - cassette r = cartridge 



Accounting systems (Office um) 

Anagram Systems — Sales Lectaer _ d £75.00 

Anagram Systems— PurchaM/NominalLadgar d £76.00 

Anagram Systems— Cashbook _ d C7B.00 

Gemini — CasM)ool( (with nominal analysis) d £64.95 

Gemini — Cashbook (with nominal analysis) c £59.95 

Gemini — Final Accounts d £64.95 

Gemini — Final Accounts c £59.95 

Gemini— Cashbool(/VAT/Final Accounts c £89.95 

Gemini— Cashbool(/VAT/Final Accounts d £99.95 

Ramtop — Accounts Package d £75.00 

Studio — Payroll 64 d £49.95 

Dell — Invoice Generator II d £24.95 

Stock Control systems 

Practicorp— Inventory 64 d £29.95 

Gemini— Stock Control d £24.95 

Gemini— StockControl c £19.95 

Anagram— StockControl d E76.00 

Home applications 

Gemini — Home Accounts c ri9.95 

Gemini — Home Accounts d £24,95 

Gemini — Combined Home Pack d C39.95 

Gemini — Combined Home Pack c £34.95 

Fieldmaster — Homaaccounts dorc £19.95 

Adamsoft— Checkbook Manager d £14.95 

Database Filing SyHanw 

Handle — Diary 64 r £19 95 

Fieldmaster— Maillabel d C29.95 

Bl - The Consultant tl £125.00 

Practicorp— Practifile 64 d £44.50 

Precision — Superbase 64 d £87.00 

Precision — Superbase Starter d £39.95 

Gemini — DataBase d £24.95 

Gemini — Database c £19.95 

Gemini — Mailist d £24.95 

Gemini — Mailist „ ^ c £19.95 

Fieldmaster — Record Card dorc £19.95 

Dell-Supfirfiie d £14.95 

Practicorp- Practicalc 64 d £44.50 

Practicorp — Practicalc II d £69.95 

Supcrsoft — Busicalc 1 dorc £17.95 

Supersoft — Busicalc3 d £49.95 

Fieldmaster — Worksheet d,f ore £19.95 

Spreadsheets 

Handle Easy Calcresult r £49.95 

Handle Advanced Calcresult r»d £90,00 

Word Processors 

B I —Paperclip 64 d £90.00 

Simple - Simply Write d £46,00 

Simple- SiniplyWrite c £40,25 

Hesware— Heswriter r £42,95 

Fieldmaster — Pagewriter d or c £29.95 

Bank Street Writer „ d £69.00 

Precision — Superscript d £69.95 

DTL - Woidcraft 40 r £69.95 

Utilities 

Adamsoft — Ultrabasic d £19.95 

Adamsoft — Cadpack 64 d £35,00 

Adamsoft - Chartpak64 d £24.95 

Adamsoft — Superdisk d £12,50 

Adamsoft — Graphics Designer d £19 95 

Audiogenic— Forth 64 r £29,95 

Blitzcompiler _ d £50.00 

Fieldmaster — Poster printer c £19.95 

Handle — Mon 84 r £34.95 

Hesware — Forth 64 r £59.95 

Commodore — Simons Basic r £47.50 

Kuma— BCBasic r £57.50 

Practicorp — 64 Doctor ; d £19.95 

Supersoft— Master64 d £71.30 

Supersoft— Victree _ r £56.35 



Supersoft — Mikro Assembler r £59.80 

Supersoft — Zoom monitor d £14,95 

Supersoft — Toolkit C4 c £9,95 

Supersoft — Toolkit 64 d £11,96 

Aztec — Turbo extended basic c £14,95 

Activision— The (designer's Pencil c £1 1 ,99 

Jetpack compiler d £39,95 

Jetpack compiler c £14,95 

FP — Pascal 64 d £34.95 

Oasis — Basic Lightning c £14.95 

Oasis — Basic Lightning d £19.95 

Oasis — White Lightning c £19.95 

Oasis — White Lightning d £29.95 

Oasis— Machine Lightning c £29,95 

Oasis— Machine Lightning^ d £39.95 

Talent — Panorama c £17,95 

Talent — Panorama d £19.95 

Skyles— 1 541 Flash kit r £89,95 

Epyx — Fastload r £49,95 

Reston — Moviemaker d £65 00 

Access — Mach 5 fast loaders r or d £39 95 

Orpheus Pascal c £24,95 

Brodorbund — The Printshop d £44,96 

Broderbund — Printshopgraphicsdesigner d £29.95 



Simulations 
Flight simulators 

Mieroprose — Solo Flight 

Suhloijic Flight Simulatorll 

Sublogic — Flight Simulator II 

Supersoft — Inlerdictor Pilot 

Supersoft — Interdictor Pilot 

Activision — Space Shut! la 
Cosmi — Su per Huey (helicopter).. 



..cord £14.95 

d £49.95 

c £42.95 

d £19.95 

c £17.95 

c £11.99 

c £11.95 



War 

SSI — Cosmic Balance d £44.96 

SSI — Germany 1985 c or d £59.95 

SSI — Operation Market Garden d £64.95 

SSI— BattleforNormandy cord £14.95 

SSI — Geopolitique d £44.95 

SSI— Breakthrough in the Ardennes d £65.00 

SSI— Baltic 85 d £44.95 

SSI— Broadsides d £44.95 

SSI - Field of Fire d £44.95 



ALL IN STOCK NOW — Callers weteoma 
(10am - 6pm including Saturdays) 

Mail Order: Cheque or PO — add £2 for items over £20. others free. 
Credit cards (AccessA/isal: phone or write. Immediate despati^ 



The 64 Software Centre, 
1 Princeton Street, London WC1 

Please supply the following items: 

1 Qty . . . (»£ 

2 Qty „, 

3 Qty ... @ £ 

4 Qty . . . (a£ 



TOTAL £ 
POSTAGE £_ 
TOTAL £ 



Name 

Visa/Access Card No. 
Address 



Date Signature 




continues our C-16 series 
witiLancxptaiwtkwot ^ai 



PROGRAMMING 
THE CI 6 



Programmable characters 



E 



IT IS POSSIBLE TO USE CUSTOM DES- 
igned character sets on the C-16, even 
though Basic 3.5 does not have supporting 
commands. 

To understand how this is done, one 
must first examine how the normal 
character set is stored. Data for the 
character shapes is stored in the ROM 
from address $DO0O to address $D7FF 
(53258 to 55295). Locations $D000 to SDiFF 
(53248 to 542711 hold the data for 
character set 1 (upper case letters and 
graphics). Locations $D400to$d7FF (54272 
to 55295) hold the data for character set 2 
(upper and lower case letters). Each of 
the two character sets takes up IK of 
memory Characters with screen codes 
between 128 and 255 are reversed images 
of codes 0 to T27 and are therefore not 
stored in memory. 

The characters are stored in the order 
shown in the screen display codes in 
Appendix E of the C-16 User Manual. For 
set 1, the first character is therefore '@'. 
This is stored in eight bytes, one byte per 
pixel line (eight dots) of the saeen 
display. Each byte of the character "9' 
contains the eight biu needed for each 
row of the character, stored in binarjr 
form (one for on, nought for off). The left- 
most bit of the row is the '128' bit, the 
second to the left is Ithe '64' bit and so on 
to the '1' bit on the far right. 
The sign is therefore stored as shown 
in Figure 1. 

For a character set to be created in 
RAM, space must first be made available 
in which to put the character set. 
Assuming the high-resolution screen will 
not be used in conjunction with 
programmable charaaers, the top IK of 
RAM (15360-16383) is the most 
convenient. This is done by moving the 
'Highest address used by Basic' pointer 
(55-56) and the 'Bottom of string storage' 
pointer (51-52) down IK from the top of 
RAM (see last month's article: The 
Memorymapandwhereto store tnadii ne 
code). Type: 

POKE 56.59:POKE 52,59:CLR 

As 'CLR' is used this should he done ai the 
beginning of the program. 

Assuming you don't want (o redcfme 
all 128 characters of the new character set, 
you need first to move one of the ROM 



character sets d(mn into the IK hlocl<. 
This can be done easily by entering the 
MONITOR and typing: 

T DOOO D3FF 3C00 — for set 1, or: 
T D400 D7FF 3C00 — for set 2. 

Then enter 'X' to leave the Monitor. 

To move the character set down inside 
a Basic program is more difficult. A FOR- 
NEXT loop takes over 15 seconds, so I've 
written a short machine code routine 
which does the task almost instantly. The 
program is completely relocatable, i.e. it 
will work wherever it is stored in menttory. 
The Start, End and Length values may be 
altered as desired for different 
applications. Figure 2shows an assembler 



Assembler published in the June edition 
of Your Commodore. It is positioned in a 
free space below Basic at $600 hex, 1536 
decimal (see last month: Where to store 
machine code). To execute the routine 
from Basic, type: SYS 1536. 

To make your character setthe current 
one, you must first disable the 
Shift-KTommodore Key with PRINT 
CHR$(8), and then set die 'Character data 
base address' pointer (at 65299) as desired. 
Bits two to seven of this pointer are the 
upper six bits of the high byte of the 
character set address. This enables the 
character set to start at any multiple of IK. 
We are using the fifteenth K (15360 to 
16383), so the number entered Is 60 (15*4) 
decimal. 

To specify that the character set will be 



5 jfif^T : 


0000 ; SHI FT PIEnORY 








1 00 1 0 


ORG $600 
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1 0020 


START READING 


FRon 
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LOfi »*08 










10060 


Sift %D\ 










10070 












10080 


IslftRJ WRITING 


TO 








10090 


LDfl »0 










10100 


STf^ *D2 










10110 


LDft »3C 










10128 


Sift iD3 










10130 












10140 


:NUnBEf? OF BLOCKS TO 








10150 


;BE nOUED t4 FOR IK 5 








10160 


LDX »4 










10170 












10180 


; PERFORM flOUE 










10190 


:L1 LDY »0 










18200 


:L2 LDA CSDBD.Y 








10218 


■STA C»02 3.Y 










10220 
10230 


I NY 

BNE R:L2 










Address 

hex 

$DO00 
$0001 


Hex 


Mnwy 


Image 


10240 
10250 


INC *D1 
INC $03 


$3C 
$66 


00111100 
01100110 




10260 


DEX 


$D002 


$6E 


01101110 




10270 


BNE R:L1 


$D003 


$6E 


01101110 




10288 


RTS 


$[X«4 


$60 


01100000 




>> OK. 




$D005 


$62 


01100010 






$D006 


$3C 


00111100 




HgUK 1. 




$D007 


$00 


00000000 








Figure ZShMne 


■noqrnwIlM 





accessed from RAM as opposed to ROM, 
bit two of address 63298 must beset. As it 
is important that the other bits at that 
address should remain unchanged, a line 
like this should be used: 

POKl 6S298,PEEK (55298) AND 251 

to specify 'character set in RAM'. To get 

back to the normal ROM character set. 



the following POKES should be entered: 

POKE 65299, 208 
POKE 65298,PEEK (65298) OR 4 

Whenever an Error is encountered, 
the ROM RAM sel.-d lilt is reset back to 
ROM, trcdliiig hdvoc on the screen if the 
'Character data base address' pointer is 
not pointing to the ROM character set. 



10 REM PROGRftMllflBLE GRAPHICS DEMO 

100 P0KE58.S9:P0KE52.59:CLR 

110 FORA^1536TO1570:READB:POKEA,B:NEXT:S 

YS1536 

1 50 DftTfl 163 ,0 . 133 .208 , 169 . 208 . 1 33 ,209 .16 
9.0.133.210 

160 DATA169. 60, 133, 211 .162.4,160.0.177,2 
08.145.210 

1 70 OflTA200 , 208 , 249 , 230 . 209 , 230 . 2 1 1 . 202 , 

208,240,96 

200 RESTORE 10000: FORA=0TO79: READS: P0KE15 

360+f=l ,B: NEXT 

210 PR I NTCHR* C 8 D : P0KE65299 .60: P0KE65298 . 
PEEKC65298DAND251 
220 TRAP250:GOTO1000 
250 PRINTERRiCERD.EL 

260 P0KE65299 , 208 : P0KE65298 , PEEK C 65298 DO 
R4:END 

1000 COLOR0 , 1 :C0L0R4 , 1 : COLORl .8 ,6: SCNCLR 
1010 PRINT "FFFFFFFFFFFFFFFFFFFFFFFFFFFFF 
FFFFFFFFFFF-; 

1320 F0Rfl = lT022:PRINT -F ■•TABC39J- F"; :NEXT 
1030 PRINT-FFFFFFFFFFFFFFFFFFFFFFFFFFFFF 
FFFFFFFFFFF" 

1040 COLORl .2.6:CHAR.18.21 ,"GHI" 
1050 COLORl ,2.4: CHi^R, 0.24, ■■ 0015423 

0000000" 

1 100 FORB =3T01 2: F0Rft = lT06: COLORl .f=1+l .4 
1110 CHAR. B,C (=1x3 1 /• Oi°iB OftB QfiB OAB 
0(=IB" 

1120 CHAR.B,CA»:3D. ' COE COE CDE CDE 
CDE" 

1130 FORC =170100: NEXT: NEXT: NEXT 

1200 F0RB = 12T03STEP-1:F0R(^ = 1T06: COLORl 
+ 1 ,4 

1210 CHAR. B,Cflx3 3-1 .-QftB OAS QAB OAB 
OAS •• 

1220 CHAR.B.CAx3 3,"CDE CDE CDE CDE C 
DE •■ 

1230 FORC =110 100: NEXT: NEXT: NEXT 
1240 GOTO 1100 

10000 DATA32,96,192,159,191 ,255,255,253 
10010 □ATA0, 0,0. 195,231 ,231 ,255,61 
10020 DAT A4 .6 .3 ,249 ,253 ,255 ,255 .63 
10030 DATA253, 252,255,255 . 121 ,63.1 .1 
10040 DATfll89, 24 ,255,60,231 ,255,195.195 
10050 DATA191 .63.255.255.158.252.128,128 
10060 DATA255.128.191 ,161 ,165.189.129.25 

10070 DATA0,0,0,3,15,31 .63 255 
10080 DATA24,24 ,126,255,255.255,255,255 
10090 DATA0 .0 .0 , 192 .240 .248 .252 ,255 
Hnne a, Hmw— A l a w ^kki J im 



This means that editing should always be 
done in normal (ROM) character mode. 

Abo, it is a good idea to put the 'get 
back to the normal character set' 
commands as the destination of a TRAP 
rommand to Stop this happening (see 
page 141 of the L/serManuai). Remember, 
however, that the TRAP command must 
come after the CLR command used when 
lowering the top of RAM. 

Entering programmable 
characters 

The address of the charaaer in RAM can 
be found as follows: 

Address = Base address + (screen code * 8) 

The eight bytes for each character can be 
read into memory by a simple FOR-NEXT 
loop, with the numbers stored in DATA 
statements. Figure 3 is a demonstration 
program to illustrate the points covered in 
this article. The program functions as 
follows: 

LINE 1(X) shifts the top of memory down 
IK for the new charjcter set. 
LINE 110 POKES into memory the mac hine 
code routine SHIFT-MEM held in the 
DATA statements in line 150-170. It then 
calls this routine. The routine shifts the 
ROM upper case charactersetdowninto 
the new RA.M area. 

LINE 200 READS in the Programmable 
character data stored in lines 10000-10090 
into the start of the new character set (first 
character to be defined is '@', then 'A', 
then 'BN' etc.). 

LINE 210 - 'PRINT CHR$(8)' - disables the 
ability to change charaaer sets with the 
Shift+Commodore Key. As only one 
character set has been redefined, this 
disables the ability to change to a garbage 
character set. 

LINE 220 turns on TRAP mode to Line 250 
and Jumps to the Demonstration (Line 
1000). 

LINE 2SO-260 The TRAP routine. 
LINE 250 prints the error and the line 
number on which the error occurred. 
LINE 260 first changes the BASE addressio 
point to the ROM character set, then 
selects 'charaaer set to be Ulcen from 
ROM', then ENDS. 

LINE 1000 defines the colours and dears 
the screen. 

LINES 1010-1030 print the border. 

LINE 1040 prints your base. 

LINE 1050 prints the scores. 

LINES 1100-1130 move aliens right. 

LINES 1200-1230 move aliens right. 

LINE 1240 performs this spectacular feat of 

imagination all over again. 

LINES 10000-10090 the programmable 

characters. 

LINES 10000-10050 the six programmable 
characters needed for the alien. 
LINE 10060 the border character. 
LINE 10070-10090 the base. 



COMMODORE LISTINGS ARE RATHER 
well known for (he horrible little black 
blobs that always abound. Unfortunately 
the graphics characters which are used to 
represent graphic and control characters 
do not reproduce very well and they are 
also difficult to find on the Commodore 
keyboard. 

For this reason Your Commodore 
started to precede any control characters 
with a REMslatementonthepreviousline 
that explained exactly what the black 
blobs were meant to be. Unfortunately 
the graphics characters were not 
documented and these still cause some 
confusion. For this reason we are starting 
to use a new method for marking the 
control and graphic characters in our 
listings. 

In futuri- jll control and graphics 
commands will be replaced by mnemonic 
within square biackeis This mnemonic is 
not typed out as prinlod in the magazine 
but rather the rorrt-spDndmg key or keys 
on the keyboard are pressed. For example 
(RIGHT) means press the cursor right key, 
you do not type in IRIGHT]. All of the 
keywords, what keys to press and how 
they are shown on the screen are shown 
below. 




LISTINGS 



Any character that is accessed by pressing 
shift and letter will be printed as [s 
LETTER] 

fs A1 shift and A 

(s C] shift & C 

Any character that is accessed by pressing 
the Commodore key and a letter will be 

printed as |c LETTER] 

A| Commodore & A 

|( C] Commodore & C 



|c 1] Commodore & 1 

Any control key will be printed out as a 
number. For example [001]. Control 
codes are accessed by pressing the CTRL 
and a letter at the same time 1001) is CTRL 
& A, 002 is CTRL & B etc. See the manual 
for more information about control 
codes. 

10011 tTRL & A 

[0261 CTRL & Z 



Symbol what to press Mnemonic 




Symbol what to press 



[BLACK] 

[WHITE] 

[RED] 

[CYAN] 

[PURPLE] 

(GREEN) 

(BLUE] 



CTRL & 3 
CTr'l & 4 
CTRL & 5 
CTRL & 6 
CTRL 4 7 





Submissions 



MMODORf 

YOUR BEST INDEPENDENT COMMODORE MAGAZINE 



SN SOME PROGRAMS? 



SO WHY HAVEN^T YOU SUBMITTED THEM TO US? 



Your Commodore is always on the lookout for new 
material for publication and we know that there are 
thousands of Intelligent, literate, innovative and 
creative Commodore owners out tliere, so why don't 
we get together? 

if you have written an exhilirating game or an 
invaluable utility on your Commodore micro, share 
your talents with us and our readers by submitting 
your efforts and the form to the address below. All 
articles should be documented and type-written and 
should be accompanied by a printout of the program 



publication, it will be returned to you. 

You may not have written any software yourself, 
but you have very firm opinions about the world of 
Commodore and all tneir attendant industries 
and products. Then put your opinions on paper and 
post them to us, a^ain at the address below — you 
never know, you might even get paid for airing your 
views! Ail submissions should be sent to: 
The Editor 
Your Commodore 

Argus Specialist Publications Limited 



★PLEASE COMPUn IN MOCK CAPITALS 



Your Name 



Program Name 



Computer/memory size it runs on 



Amount of memory program occupies 



Other computers/memory size which your program 
runs on without conversion or use 



Does your game need or use joysticks? 



Have you s ent your game to another magazine 
Is it original/or a variation on a theme? 



Telephone Number 
Times to contact you 



EveshainfUices 




< AHtiough we we by tai 
1 the Urgesl UK reUllei 

|( SupwBaso. ViztStai 



SuMiSeee in (QMS U5.KD, 
Si,Mr8ei<p« IM 1^49 Ut.KI). 
dMBiaOM MtMMe Cleeele IM 
aMtlMMO- ■xralcli IhU ipecel 




5f 



aeo-coJumn 10X1 
■crollng. d^cumonl hr*i/ 



li piMkW CamaMe letter qu.lltv p..nrco',trol, w.lBrg checker . Jh 
NUKuidCS dit^eaonarlei cotnp.fliansr.e lour pjrt usar manual 

ALL FOR ONLY £63^ £61.95! 



^M^OOKS 



l>IM1M10MilMiaU.H 
^cxjr «4 ceaeeaeBeo* U.M 

TrkumnpaloryguriM IU« 
uadMLmuegeloolilorMiM IBM 
E4 AdvenoaJ MacHra Lmagl tMM 
Paella and PoliM Mr MW OM 



Of Or.y £J>«<'t17.95 0"! :.ip(! 

ON DISK £^5^ £22.95! 



] 1000 charaoer* 



nifourB4' SuppUed 



plua audio toamtng l«p« . 

NOW ONLY £Z»9S £69.95! 



tTlc-^, ASSEMBLER 
) I^^S MONITOR 64 



JatPack 141 
10OK «inipa]lb4a 
xWi cm Baalc. Jetpaek i»ni(Kaa 
BaHopngramaHo aiacMnaMda, 
iwiMgupla >llaMa taaar- 
•Mia i^lawr iamucfaiaawwwyl 
Aadtaaaiiionna ■iili iiiliailiai 
and laiili H i iiti w i—aaawnl 

OUR PRKE (pmq OMS C39.9SI 



(ON DISK) ONLY £19.99! 



VIZASTAR64i 

pKkaqe w an wnuingry atfordabla ptico! The vflfy UlesI das^n lochnkjoM 
ir»e ufTrmalG in uM-of-ua* wfih aline aophifficMton ol ■ tuHy Inlegrated | 
VtiaSUr's acrianced teaturet include highspeed mMM fundione. large 100 
wcrtsheet, progfarmietaty. vwrvdowt. eel pwlecio n. w wrli ■nd s^'' 



OURPMCeOttQ 



phM buaineee graphir 

moot (XlJB)£taMS £115.95 



VIZAWRITE64 - ' 

oim cotour, gn^Mcaaiid laamonr capacity oiiln Cor,,., 
tolhdUHaiidlapa._aiidilMoilai*liia«»a>iypnraei! ., 
uaarmnMl VkMMIa l»«i»—a nH panonil compuior <, 

Mil br(»lini«A on dbk lor i 
• m i miail* Ml4Uon>vaMape^nq , 



WANT IT TOMORROW^?? CALL US TODAYIII ON 01-546-7256 



SIMOtrSSASIC 



PASCAL M COnTlor 
a»» AOA THAIHIMO COmSt 




□ftkijare 



lAKmne HOUSE, KINOSTOH HHJL, SURIiev, KTl 70T. ICL (l-M-I 



EVESHAM MICROS MICRO CENTRE 

BniOCE STREET. EVESHAM. I 7S6 PEHSHORE ROAD. 

WORCS.. WVRI I 4RV. COTTERIDGE. BIRMINCHAM. 
Tel:0m4l9B« T«l: 021 4S« 4S64 




C64 Utility 



I Give your data 

I recorder th e speed" 

I of a disi< drive wittT 



[this program from 



I Nick Hampshire. 



FULL SPEED 
AHEAD 



THE MOST TEDIOUS AND 
frustrating operation on the 
C64 is using the rdssettcdeck lo 
LOAD or SAVE a program. The 
operating system tape routines 
function OK but are so 
cumbersome and slow that the 
ihouKht of buying a disk drive 
soon becomes a matter of very 
high priority in every user's 
mind. However, while waiting 
for your disk drive, all is not 
lost. With an ingenious piece of 
software, It Is possible to speed 
up the tape routines to give a 
loading speed equal to that of a 
disk drive. 

Virtually all C64 software 
currently being marketed uses 
some form of fast loader. These 
fast loaders are given names 
iii(e: Turbo (this was the first 
fast loader available), Pavload, 
Flash Load, etc. The origin of 
these fast loader routines is 
rather obscure since many of 
the software houses use the 
same loader routines. In this 
section we give the source 
code for two fast loaders and 
their associated SAVE routines. 
These have been used on 
several software products of 
Zifra Software Ltd. under the 
name of ZITload and 
Z/fM/odf/. 

A fast loader is a routine 
which replaces the existing 
LOAD and allows a program or 
data to be loaded from tape at 
about 10 times normal speed 
thus making a tape as fast as a 
disk drive A fast loader simply 
changes the format of the pulse 
sequence stored onto the tape 
in order to allow a far greater 
density of information storage 
per inch. 

In order to create a last 
loader two programs are 
needed. Firstly, a fast loader 
program, which is a fairly short 
machine code routine loaded 
at the beginning of a LOAD 
operation and auto run to 
LOAD the rest of the program 
and/or data stored in fast 
loader format. The second 
program is a routine to SAVE a 
program in fast loader format, 
the fast SAVE. 



The first major design 
problem to be overcome is the 
storage of each bit on the tape. 
Each bit is stored as a pulse 
which goes through a higfi-lovs 
transition (see Figure 1). Ihe 
length of the total pulse 
decides whether the bit is a one 
- A long pulse - or a zero - a 
short pulse. The bit is flagged in 
the interrupt register on the 
falling edge of the pulse. 

The loader is a machine 
code program which runs with 
the interrupts disabled. If sets a 
timer between the two lengths, 
and when the timer runs out 
the interrupt register is 
checked to see if the pulse 
came in or not. If the falling 
edge of the pulse generates an 
interrupt before the timer runs 
out then the pulse was a zero, 
otherwise it was a one. The bits 
are then rotated into a byte 
storage until eight bits have 
been read, thereby loading a 
full byte. 

Before any bytes can be 
read and stored, the loader 
must be in sync with the bits on 
the tape. A string of zero bits 
with a single one bit at every 
byte interval achieves this. The 
routine then tries to align itself 
by recognising the value of the 
byte. 

An example of a header 
byte for aligning would be the 
value 64, hex $40 or, in binary, 
01000000. A series of these 
bytes is written as the header. 
Only when this byte has been 
read in and recognised can the 
actual program be read 
without risk of alignment 
errors. 

The program is stored in 
different ways depending on 
how much is desired. The 
simplest way of formatting the 
file is to first SAVE the Ivvo bvte 
load address followed by the 
two byte end address and then 
the actual file. The final byte 
following the end of the file is a 
checksum calculated by the 
save routine and also during 
loading, if the two values are 
the same, the LOAD was 
successful. The routine for this 



form of fast loader is given in 
Program one. 

Another type of LOAD, 
which uses the same saver but 
IS slower, is the interrupt 
loader. This method has the 
advantage of LOADing with 
the screen on and a foreground 
program running whilst the 
main program is loaded. 
Loaders of this lypc are: 
Novaload and Micro Load. The 
difference is that an interrupt is 
created when a pulse is read by 
the tape recorder, and the 
timer is checked to find out 
whether the pulse was a zero or 
a one The whole LOAD is done 
in the background allowing a 
foreground program to play 
music, run a clock, etc. The 
foreground program must 
check at regular intervals to see 
if the loader has flagged for the 
end of load. The background 
LOAD in Program two has only 
a foreground program which is 
waiting for the end of LOAD 
flag to be set. 

Fast Tape Routines — 
Making Them Work 



Putting the theory into practice 
to create the fast loader 
routines is not difficult. The 
actual timing for the SAVE 
routine was not calculated 
from any theoretical formula 
but just by trial and error. The 
only guidelines were that the 
short pulse should be slightly 
shorter than half the long 
pulse, as the waveform of the 
pulse is evened out by the 
cassette hardware. The timing 
value used by the loader is just 
shorter than the time required 
before the long pulse reaches 
its falling edge. 

There are two program 
listings for the C64 in this 
article, one for each of the two 
types of LOAD, Each program 
will SAVE a Basic program in its 
fast format and automatically 
put the fast loader routine into 
the filename where it is stored. 
When loaded, it will 
automatically start on the warm 



start vector. The routines are 
initialised by SYS(49152). A 
Basic program can be fast saved 
by using the SAVE command as 
normal but with a device 
number of seven, thus; 

SAVE "PROGRAM",? 

In addition the first fast 
LOAD also makes use of the 
secondary addreu to auto run 
the program, thus: 

SAVE "PROGRAM", 7,1 

will cause the program to auto 
run when loaded back. With 
both rouiines, when a program 
has been saved using one of 
these fast loader SAVE routines 
it is unnecessary to LOAD 
anything before the program: 
it will LOAD direaly from the 
LOAD command. 

An example of how fast 
these routines can be is shown 
by the following liming table. 
This was based on the time 
taken to LOAD a 26.3K byte 
Basic program. 

Method 1 

: 1 minute 
Disk 

: 1 minute 10 seconds 
Method 2 

: 1 minute 25 seconds 
Normal tape 

: 8 minutes 40 seconds 

It should also be noted that 
the SAVE routines for the fast 
tape operation are consifl- 
erably shorter than the normal 
tape routines. One wonders 
why Commodore has not 
included these types of fast 
tape routines in the new 
machines. 

By loading these into your 
C64 you will be able to take 
some of the tedium and 
frustration out of using a tape 
system. In addition it will also 
make your programs look far 
more professional. 

This article is extracted from 
one of the 64 Kevea/ed series of 
books by Nick Hampshire and 
published by Collins. 



E 




Program Listing 1 



FAST mPE SnvE FOR THE 64. 



HIS TOUTIHE UIU. »«- - ^ 

0 rnpc so thrt uch umdo MCX 

T UILL LOAD UITM THE SCMDI ON. 

fCVJOO 

LDfl t<snwEC 
STfl f«332 

LDfl »>snvvEC 



cei« mee tsivvc 
coie A92e 

C01A 999X1 LOOPl 



STfl FU#»C»t.V 



STR FUMC^^V 



LOfl MAI 
STR «TI 



Ce^e 20O8FF 
CM3 ft983 
CMS 61)6283 



C034 fl52D 



I TO 00 ID NDI 

f •wEoouruc 



IGET FIlEMlnE UMnM 

iGREMTBt nm l<? 

IHO 

IOH.V isr 14 cms 

POET FILEMWC 
'STOflt IT 
'IX) NEXT Ort* 

!Orr LOflDER BVTE 
ISIORE IT to snvE 

IK* ni- IVTES 
ILDOIH W FIiaM 

inuMM 10 

IFIUMM HI 
ISCT HWC tETHILS 



•SflVE ST«»r HI 



ISRVE LOaEII PILE 
IHEKTIMI (THRT 



COOS e[M4SD 

caoB fisoe 

CetO SMSDD 




ara tsn urtivt 



200 UBVTEl 



0109 AZn MtTBIT 



cieF eee4ni uiiti 



CiaE aODDO U1IT3 



jn wniT 
ate M) 



UK mi 
iiT tms 

KB UIIIZ 



>E0 U1IT3 

uft rai 



IIHE LomEK sranTS ie£ 



IZERO accxML. 



izEKD LO rm 



CIV mes LomcR 

C141 WM 

C143 993404 ELLOOP 



imiitjLiotptT ivres cig tjmK 



ciee 8DeDX 



llHITin. TIICR 

I wuii rat Muw 



IWITE C4 OF not 
lOCCK ILICMCNT 
IWITE IT 

r STORE BVTE 

icHecnui 

ILOV FW • >ITS 

HIT IHTO CRRRV 
IWITt TW ilT 

• oo tea BIT 

IRSSUC ZERO III 

leonccr assuh>tioh 

IKT KM ONE IIT 



iMtT rm niet 
imoouc win irr 
■MM IT It laaciM 

IfTRRT TIKR 
IHUT mi TOOl 

iToauunn JIT 

I IM OW DEOinBI 



lOMU im na 

laCT IKO VECTOR 
I TO rOIHT TO 
I UM ROUriNE 

(SET ml VECTOR 
I TO POIHT TO 

I m RTi 

ICURR LOnOCO FU« 
IMIT rai OO OF UMD 



CdRO C420 TSnvE3 



C0C6 fC>06 URTHER 



ECC TSfM-OOP 



locn E» OP awe 



ICET CKCXSUI 
IWITE IT 

lO-OSC OFF L«ST BIT 



'l>-au»* SCREEW 



ICET START LO 



•EXIT TO 'REflflV.' 
ISRSIC ROM OUT 1 



imiSC FW TRFE 
I TO PET TO FUJ. 



C194 aj£3RB 
C19e I 

cis« S3se» njrrc 



CllF C94« nTOOT 



cm MFC EXI 



MM (EaO^MM 



I IRS EKTRV FOWT 

lOCT rim HI iviE 

IRESTMT rilC* 

IfLIF JIT 1 
I PHB SHIFT TO 
I CRRRV 
IIOVE IIT IHTO 
I IVTE RCRI 
rUHEN BVTE READ 
IHOT COrt»LETE iVTt 



ISET HEH flOMESS 
lOET RERIV F0« 



C64 Utility 



I I 
DRM I 1 p 




F - FLAQ TRIGOERED ON FALLING EDOE OF PULSE 



Figure 1. High ipeod tap* waveform 



Program Listing 1 (conl.) 



Program Listing 2 



CICC AMIK cxir 



CI2f 8OT7e3 



C?34 RMJ PflOSE 



C34C 4C7«U 



UK Mil 



icxiT iro 

IKME flLlCWCNT? 

rvES 

IFIML dear? 

IVES 

100 KCX TO 

I itLKHCNT muriK 
ISET lai (unEss 

I TO too m LOAD 



itrawunoKess 

IDCRSMC SnMC 

I iMra 4 ivns 

IHSr WT 

tntM MM nmEss 
inn Mnim f:u 



ISTOK « IVTE 
ISHBI_tT_IS.MW(ll«i 



loa aPunBT 



(STORE CHECXSUn 
(Fli« cm OF LOAD 

IRESET IWHCH TO 



IMtT FOR FtL£ 

I TO MOeDMIHD LOnO 



iKESCT KEmn. m 



too TO '«EUV. ■ 
IILOn DMOR' 



C802 603203 



MMI»lS»»»nMM»Ii&Si«« 

iMii nunw uiu. tM RnoOMi 

TO TIVE CO 1HIT WEH UmO MCK 

IT HILL LOO nmn tmm iw 

1S4I DISK wnc 

m OPTICM FOD HinHUI It 

INCLUSED. 

LM KSmvCE 



cms mco A<H^o un t>smMe 



F 9MCCI LOOFl 



C03O ne47 Tsmci 

C03n >9«C1 TSflVE! 



C033 0390 
C037 ft902 
C«39 SSFC 



I ra 00 TO MM 

I mm mmm 



na Kvici • 



LM Mf 

, sTK mmo 

- U)V «» 
LM n» 

sTnru«»e.v 

m. locFi 

upv m 
crv nil 

KC U>0F2 
LDV ffie 

vet 

ml TsnvEi 

LM (m>.v , ^ ^ 
sm Fuocv ''gfrc?/ 
"""^ V^i^o 

UV (MT 



O FM I 



lUMt FILEMVC 



lOET FtLEM«C LEMSTH 

loaEHTER mm ie-> 



laty 1ST i< cxnes 



IM MKT CHW 

lOET umcx me 

ISTOK IT TO <nkC > 

IFOR Ki. irm 



I SET NRne SETRILS 

isrop M»C FMn Kite 

IMIHTO OH SMC 
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Program Listing 2 (cont.) 



inc FUST tmc nuruc 



cast zeFDco 



am eta rsnvo 



ceff iOFnc« 



at7 eiiiM 



E 



CteZ 8MSDS 

CKS mi> 

cm MM 
CMC mj* > 
am *Jf* 



cie4 2eaD ioviei 



C114 BEe4BS U31T1 



CUE KtDDD USITZ 



cix sBxtn 

ClXl SCMBD UIIT3 



Mum ll.<OM«Kr IVTEI 

locr eimx u) 



ITHE LOADER START* »CS£ 



IZERO OCCKSUn 
PCET fWE OFFSET 



IZERO LO SVTE 



■OCT CMcnut 
iHtnt IT 

lOffiC err ubt iit 



lUrOUMC SCREEN 



IKSTRRT Wa 
lOEI »T«T HI 



lOET rmiTLO 



iwsic mn OUT « 



iium: screen 
imuie for trfc 

I ro GET TO FUU. 



iiHiTiRL men 



IMtlTE <4 OF Tiei 
ICHEOC RUGMSff 



juer rai • >m 

iitr iwacMW 
iMin DC «rr 

110 icxT irr 



IRSSUe ZERO IIT 
(CORRECT KSUrVTIC 
IKT FOR ONE UT 



iMUT n* Ttm 

itwciE mm »1T 
I IH am MtUTDi 

ISHOU IT IS HORKIW 

'STF»T TlrCR 
■ufllT FOft TIMER 

ITDOGLE URITE IIT 
I M C3I* RBUnCR 



mm un iw Fuf 



Cim CC«2e3 EXIT 
Cl^ K210 LODERR 



ciac zaa* flnke 



jir <M3ez> 

LBK MID 

MOR laa 

MOR M9K 



CIM aewn tlordi 



CICF 09FI 

cm ca 

ciu 



CIDB CA RHEJ^Dl 



ciF» ssanes rherio 




IRESTORE WRIER COUOUR 



lUOUMC SCREEN 



ICOrVRRE CXLXUJITa TO 
I LORKS OCCXSUI 
IDIFFEREMr..CMUR 



ISET CMMUCT FOIHTER 
IFUn KM rOOE 



lenMURE CMcaui 

lOCDt EM OF LORD 

(NOT VET 
IROID OCOdU) 



I START T«t 

Pimw SCRtEH 
!PRUS£ FOR TAPE TO 
I REKW FXJLL SPEED 



imSflBLE IRfl 
t^ERO CHECKSUM 
PSET TIPIER HI 

PSET TIBER LO 



PHRD R IVTE 
PIS IT <4? 
IVCS 

IRLlOMOir CMOCr 



NMrr m iit 



laoH rr n iwicimi 

im« tlT OffO CMRV 





FROM PAUL WOAKES 
AG THOR OF LNCOUN I EK 



YOU CHOOSE 
THE ACTION IN/ 




Mercenary - a unique combination of flight 
simulation, adventure and arcade fun. You choose 
the action. 

There is complete freedom of movement In 
a truly three-dimensional vector-graphic environ- 
ment Graphics of exceptional speed create a 
very realistic experience. 

You'll never play the same game twice. 
Random elements attempt to seal your fate. 
Your interaction is crucial. 

Mercenary presents an absorbing challenge 
that you will accept again and again. I 





£7.99 

PECTRUM 48K 
OMMODORE 64 




Alphonse T. Nurd needs help. His alter-ego has discovered 
the meaning of independence, if you can discover the 
secrets of sub-atomic particle separators and clean lifts, 
this is the game for you. The puzzle of a liftetime ... or two. 




most powerful games in the Universe! 



Available from all good software shops. 
In case of difficulty write to: 

QUICKSILVA Ltd. Liberty House, 222 Regent Street, London W1 R 7DB tel: 01 439 0666 



I Let some fresh air into your 
[ graphics with this loolt 
I through windows by Allen 
I Webb. 



CREETINCS FELLOW 64 OWNERS, HERE 
are some more graphics wheezes lo add 
that bit of power to your elbows. First, 
however, it's grovelling time. Remember 
part one of this series! You may have 
noticed a POKE to location 1006 in the 
demonstration. Much to my embarass- 
ment, I didn't tell you what it does. It 
holds the number of shifts executed when 
you call the roll routines. A value of one 
will roll the design one pixel, a value of 
two rolls it two pixels, etc. Values greater 
than three aren't too helpful, but the use 
of this register will make your efforts that 
little bit more interesting. 

This month I want to deal with 
graphics windows. A window is a 
definable area of the screen which can be 
manipulated independently of the rest of 
the screen. The real value of windows is in 
the generation of menus and text games 
such as adventures. 

As usual, the software is given as a 
Basic loader in listing one. The code sits at 
$C0OO so it will unfortunately clash with 
the character routines - abject apologies 
but such is life. 

The first problem to resolve is how to 
define a window. Consider Figure 1. 
The rectangle represents a window of 
width W characters and height H units 
somewhere on the screen. The top left 
hand corner is fixed by the co-ordinate< 
XC and YC. These four values are all that is 
necessary to specify the window. The 
machine code allows you to reserve and 
access up to 10 windows - numbered 0 to 
9. Each window is defined In four tables in 
terms of co-ordinates of the top left hand 
corner and the height and width. The 
command for specifying a window has the 
syntax: 

SYS 49155,WN,XC,YC,W,H 

WN is the window number and the other 
parameters are as specified earlier. It is 
important that you set up a window 
before manipulating it. When the 
program is set up the wittdow tables 
contain zero and any action on an un 
-defined window will, at best, corrupt 
your Basic program so be warned 1 1 

What can you do with the window? 
The next command has two forms 
depending on what you wish to do. A flag 
decides your aaion and the syntax. The 
first form will fill the window with a 
specified character CH: 

SYS49158,WN,0,CH 



(XC.YC) 



HEIGHT 



i.e. the flag has a zero value. A non-zero 
flag simply reverses the contents of the 

window: 

SYS 491S8,WN 

If you use the fill command with a 
value of Chi equal to 32, the window will 

be cleared. 

Finally, you can scroll the contents of 
the screen. To maintain compatibility with 
the normal 64 operation, the scrolling is 
upwards with the bottom line of the 
window being filled with blanks. The 
syntax of this command is: 

SYS 49152,WN 

To help you see what these routines 
will do, I've given two demonstrations. 
The first shows the manipulation of three 
windows at once. Since the window 
scrolls upwards, you must somehow print 
text at the bottom line. In my experience, 
the use of cursor control codes and TAB 
are both inelegant and tiresome. It's far 
better to use a routine in the 64's Kernal. 
The following line will do this: 

POKE 781,Y: POKE782,X: POKE 783,0: SYS 
65520 

where X and Y are the co-ordinates of the 
point to which you want to move the 
cursor. Line 230 in the demo does this 

The second denionstrdtion uses 
randomly created windows lo produce a 
pattern. 

I have included a degree of checking 
in the routine so that some illegal values 
(e.g. width 40 or height 25) will be 



rejected. Not all possibilities are catered 
for and it's up to you to ensure that silly 
values are not generated in your program. 

The routines should be of most value 
to adventure freaks since it is simple to 
create two or three text windows with 
independent scrolling. 

Now, I want to deal with a feature 
which the BBC, C16 and Spectrum have in 
common. The ability to use flashing 
characters. The simple way to implement 
this is to use the attribute of each 
character to hold a flash fbg. This is not 
simple to do on the 64 because there is no 
spare bit in the video matrix and it isn't 
easy to use the top four bits in the colour 
matrix. My solution is to let you select a 
colour to flash. This colour is kept in 
location 1000. The routine is called every 
SOth of a second by the IRQ interrupt. The 
screen is scanned every 25 interrupt calls, 
so that the flash rate is about twice a 
second. The routine scans the colour 
matrix and inverts every character of the 
specified colour. This routine is givSn in 
listing two and a demonstration in demo 
three. 

Owners with new ROM 64s should 
take a little care. These machines fill the 
colour matrix with the current colour 
each time the screen is cleared. If the 
current colour is the flash colour, the 
whole screen will flash. Demo three 
shows how to use the routine. 

To turn off the character flash, simply 
enter: 

SYS 52736 

That's all for this time, see you again next 
month. Happy hacking! 



Demonstration 1 



0 REM nEnONSTRATIQN 1 

1 REH 

IC PDKE53aBl . 1 

20 OS- ■•»«•••••••••••••••••" 

30 DATA 0,0,3, 10 
40 DATA 15 . B , 9 , 12 
50 DATA 5 . 3 , 10 , 10 

60 FDR UJN-OTOe: READ XCUJN5 , YCUN:' , U) 

1 iwhi^ , HI ':ujn:' 

70 NEXT 

80 FOR U)N-OTDE 

30 SYS 12»409B+3,UN,XCU)N5,YCUN),lJJl 

cu)N? . hicuin:' 

100 NEXT 

110 FDR UJN^OTQB 

120 C0=RN0C1)»15: IFC0-1THEN120 
130 POKEBHB.CO 

140 IFUN=00RU)N-1 THEN BOSUB 190: PR 
I NTLEFTS OS , W I CUIN3 J : SYS1S»409B , UN 
150 IFUJN-2THENSYS12»409B+6,li)N,0, RM 
DC 1.^*256 

160 IF RNDC13<.5THEN SYS 12-H096-B 
. UN, 1 
170 NEXT 
ISO GOTO 110 

130 PDKE781 , Y':ujrj:'*HI OJNj-I :PD)<E7B 

2 Y.ri:U': : PQKE':'B3 , C ; SYSB5520 : RETURN 




Demonstration 2 



0 REH DEriONSTRATIQN 2 

1 REI' 

10 XS-INTCRNDC 1 ^'BOJ+l 
20 i:i-INTCRNDf.l)*20) + l 
30 YS-INTCRNDC1)»123+1 
40 HI-INTCRNDC1?*125+1 

50 SYS12»403B + 3, 1,XS,YS,U)I ,HL 
50 SYS12»403B-<-5, 1,0,RNDC1?»12B 

■^0 CY5:2«409B + B, 1 , 1 : GQTOIC 



10 REM DEMONSTRATION 3 
20 REn 

30 SYS 52736: REM TURN THEH ON 
40 POKE 1000,1 :REn UHITE TO FLASH 
50 PRINT-CCLEARDCCYAN3THIS CUHITE: 
ISCYELLDUJ3 A CU1HITE3DEMDNSTRATI0NC 
c 71 OF CWH 

ITE3FLASHINGCC Bl CHARACTERS" 









Demonstration 3 





0 REn LISTING 1 

1 DATA7B . 9 , 192 , 76 , 114 , 192 , 7B , 133 , 1 
93,32,238, 192, IBS . 20 . 141 , 232 , 3 , 32, 

210, 192 

e nRTA32,29, 193,24, 165, 163, 105,40, 
133, IB?, 1B5, 1G4, 105,0, 133, 168,24, 1 
65, 159 

3 DATA105,40, 133, 175, IBS, 170, 105, 0 
, 133, 177, l-'4, 32, 193, 172,91, 193, 136 

. 1^7, 167 

4 DflTfil45, 1B3, 1-^7, 176, 145, 1B9, 13B, 
IB, 245, 202, 240, 2B, 24, 165, 163, 105,4 
0, 133 

5 DATA1B3, 144,2,230, 164,24, 1B5, 1B7 
, 105,40, 133, 167, 144,2.230, 168,32,6 
, 193,76 

B DATA52, 192, 172,91, 193, 136, 169,32 
, 145, 163, 169, 1 , 145, 169, 136, 16,245, 
9B, 32 

■7 DATn23B, 192, 165,20,201 , 10, 176, B4 
. 141 . 232, 3, 32, 23B, 192, 172, 232 ,3,16 
5 , 20 , 2C1 

B DATA41, 176,49, 153 , 93 , 193 , 32 , 23B , 
192, 172,232,3, 185,20.201,25, 176,34 
, 153, 103 

9 DAT A193 , 32 . 238 , 192 , 172 , 232 , 3 , 165 
, 20 , 201 ,41 , 17B, 19. 153, 1X3, 193,32.2 

38, 192 





Listing 2 







0 REn LISTING 2 

1 DATA1B3, 25, 141,233,3, 120, 163,79, 
14 1 , 20 , 3 , IBS , 20B , 141 , 21 , 3 . BB , 96 , IB 
9,0,133 

2 DATA251, 169, 21B, 133,252,160,0. 17 

7,251,41,15, 205 , 232 , 3 , 20B , 17 . 165 , 2 

51 , 133 

3 DATA253 , SB , 165 , 252 , 233 , 212 , 133 , 2 
54 , 177 , 253 , 73 , 12B , 145 , 253 , 230 , 251 , 

ao8,2 

4 DATA230 , 252 , IBS , 251 , 201 , 235 , 24"D , 
2, 76, 2B,20B, IBS, 252,201. 219, 540, 3. 

7S, 28 

5 DATA20B , 96 , 206 . 233 , 3 . 20B . B , 169 , 2 
5, 141.233,3,32,19,206,76.49,534,23 

B 

6 FaRI-5273BTD52B31 

7 READX:T-T+X 

8 POKE I X : NEXT 

9 IFT<>1373BTHENPRINT"ERR0R IN DAT 

A" 

10 REM 

11 REn FLASHING CHARACTERS ROUTINE 



Graphics 



10 DflTfll7S,B3a,3, 165,20.e01,aB,17B 

, H , 153 . 153 , 133 , 36 , IBS , 19S , IBO , 195 . 
32,30 

11 DflTA171, 96, 73.76,76, 63.71,65, 76 
, 35, SB, B5. 76. 65, 63, 63,0, 172, B3S, 3. 

185,93 

12 Di=lTl=ll33 , 141 , 93, 133. IBS. 103. 193 , 
141,90, 193,195,113,193,141.91,133, 

185, 123 

13 DftTfll93,141.92.193,96,32,2S3,17 
4,32,138,173.32,247.193,96,165.169 
,24, 105 

14 DflTA40, 133, 17B. 165, 170, 105.0, 13 
3 , 177 , 96 . 24 , 165 , 169 , 105 , 40 , 133 , IBS 

,144,2 

15 DATA230, 170,24,165, 176, 105,40, 1 
33, 17B, 144,5,230, 177, 9B, 169,0, 133, 
163, IBS 

16 DATfl4, 133, 164, 174, 90, 193, 240, IB 
,24, 165, 163, 105,40, 133 , 1B3, 165, 1B4 
,105,0 

17 DPIT(=I133, 164,202,208,240, 174,89, 
193 , 240 , 14 , 24 , 165 , 163 , 103 , B9 , 193 , 1 
33, 163 

18 DflTfllBB, 1B4, 105.0, 133, 164, 165, 1 
63 , 133 , 169 , 165 , 164 , 24 , 105 , 212 , 133 . 
170,96 

19 DfiTAlO ,2,10,10,0,5,0,0,0,0,0.0, 



0,0,0,5,0,0,0,0,0,0,0,0,5.5,0,0,0. 
0,0,0 

20 OATAO. 0,5, 5, 0,0, 0,0, 0,0, 0.0, 32, 
239 , 192, 165 , 20 , 141 , 232 , 3 , 32 , 23B , 15 
2,165 ' 

21 □ATA20 , 141 , 234 , 3 , 208 , 8 , 32 , 238 , 1 
92, 165,20, 141 , 233, 3, 32.210, 192, 32, 
29, 193 

22 DfiTA162,0, 160,0,32,204, 193,200, 
204, 91 , 193, 240, 3, 76, 169, 193,24, 165 
, 163, 105 

23 DATft40, 133, 1B3, 165, 164, 105,0, 13 
3 , 164 . 232 , 236 , S2 , 193 , 240 , 3 , 76 , 167 , 
193.96 

24 DATA173.234.3,208.5,173,233,3, 1 
45,163,201,1,209.6,177.163,73,129, 

145, 163 

25 ni=iTfl96 

26 REn 

27 REM WINDOW GENERATOR C64 

28 REn A + n ft3SDCIATES 1985 

29 REn 

30 FOR I - 49152 TO 4SB32 

31 READ X: T - T + X 

32 POKE I.X 

33 NEXT 

34 IF TO55680 THEN PRINT'ERROR IN 

□ATA" 



FAST LOADERS TO DISK 



COMMODORE 64 ] 
1541 DISK DRIVE 



TAPE FAST LOADERS 



MEGA-TRANSFER DISK — £16.00 

A miohiy collaction of routinM wMeti wIM «tNd<flMy 
tranarar an axtrsmdy wide range of faat loading tapaa to 
diak. Qanaral purpoaa routlnaa to tranatar Nova, Pav. 

Burner, Flaih. Hypar. CBS loadara and othara. A huga 
nwnu of individual routines for unusual toadars, 
including combination slow/fast loadera, the lataat 
sports simulations and lop arcade and adventure 
games- General purpose routine for those difficult U.S, 
stow loaders which even Diskus 1 cant handle. Arvd 
transfer routines for programs recorded using R.B.S:, 
FasttMck and Hypersave-64 Includes a program 
identifier. All traiufar is automatic. No user knowledge 
required. MEGA-TRANSFER DISK la the tinaal tranafar 
uUllty avMabIa lor faat loading programa. Ocnl aattia 
for laas 



MEQA-UTILITY DISK — £11.00 



2 FAST COPY A high claaa aingia dhva wtiofa dIak 
copier Backup a full dlak in a IHHa owr 3 mlniitaa. Will 
handle many commarelal dlaka but not If haavlly 

protected. 

3 A multi option FAST disk formatter and a single file 
transfer routine wtiich will handle program files of any 



ngth 



It to 



DisKus I — e^^M 

The Premier tape to disk trandar uUIHy tor your ak>w 
load tape collection Multipart, ( t a a dar l aai. aita aulof un 
programs are all catered tor. No uaar knowtadga 
required Diskus 1 has provision for program typaa 

which no other utility can handle. Supplied on disk. 

DISCOUNTail Any two IX MCGA-TIIANaFfll IMaK, DI*KUa I Of 

MCGA-UTiLrrv 6iaK (Unaie M) m.aa. AU. THnn dm 
C»aO. Or tiy eur FULL MMW OWK (evan aravMl ai IMS *a. 
nua ouriaeh ihuMt a«Ma tdNar, >«0 B w iV aajiaje 

Un* Miaadhk kialnieaan llMat ar MaaadM lor tit and* 
•gsKM any eflsr k< this Ad svaf OOi 

1 1 TAPE SPECIAL 1 1 

RAPID BACKUP SYSTEM (R.BS) Convsn your 8k>w loading 
tapes to TURBOLOAD Multipsfi snd autorun programs art 
ti*ndl«<J witn MM No user hnowl»dgs raqulrad. R.B.S. will 
conven more pro^rains than any compering uMIHy. 

whteh ttta programmar 
I. Sava/ioad/varity up to 



Ram al HY^Sf^ED.'' 



All programs for the Commodora 64. 

Send SAE for full datalls or chaque/P.O. for fait 

despatch to: 

DOSOFT 
2 OAKMOOR AVENUE 
BLACKPOOL FY2 OEE 

^'''iM a ' a l lli ri Jw I irjJ i a iS**** "**** 
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Competition 




I modems that we are giving | 
I away in this montlr^^^^ | 




ENTRIES WILL NOT BE ACCEPTED FROM 
employees of Argus Specialist Publica- 
tions, Commodore Business Machines 
and Alabaster Passmore and Sons. This 
restriction also applies to employee's 
families and agents of the companies. 

The how to enter section forms paiTof 
the rules. The Editor's decision is final and 
no corre 



How to enter 

There are a few differences between the 
two pictures. Study them carefully and 
circle the differences on the picture 
attached to the coupon. Fill in the coupon 
clearly and seal the picture and coupon in 
an envelope. Write clearly the number of 
iliiterences you found on the back of the 
envelope. 

Post your entry to: 
Modem Competition, Your Commodore . 
No 1 Golden Square. London W1R 3AB 
The closing date is first post on Thursday, 
31st November 1985. You may enter as 
many times as you like but each entry must 
be on an official coupon - not a copy - and 
sealed in a separate envelope. 

Important: Please follow closely the 
guidelines on entering - incomplete 
coupons and entries with no numbers on 
the back cannot be considered. If you are 
a winner, the coupon will act as a label for 
your prize so clear writing is essential. 




"Dariing,itS been on that phone all day 
EFjTRY FORM 



Name . . . 
Address . 



.Post Code. 



Age Occupation 

Please complete the following tie breaker: 
I would use my Commodore modem to . . 



4 



THE COUNTDOWN HAS BEGUN 




Peter Thomas has been 




FOR THOSE OF YOU, LIKE ME, WHO 
think thai physical exercise is moving the 
car an extra yard or so from the front door 
each morning but who are mentally 
capable of giving Daley Thompson and 
Steve Cram a run for their money, 
Summer Games II is just perfect. 

Owners of the original Summer 
Games - now world leaders in the pole 
vault, dab hands at the full tuck dive, 
champions in the 4 x 400 metres relay and 
challenging Carl Lewis's 100 metre record 
- beware! If you have thrown in the towel 
in the freestyle relay and consider the 
gymnastics and sheet shooting difficult to 
master, rest assured that you can sit back 
and relax with Summer Games II - 
because it's twice as difficult. 

You start with a simple hop, step and 
jump in the triple jump and if you don't 
fall head first in the sand you can watch an 
action replay of your successful soar 
across the sand while the appreciative 
crowd applauds. 

Oarsmen and women among you can 
tackle the single sculls rowing and pit 
your skill against your friends, the 
computer or the clock. The split screen 
makes this event very exciting and 
realistic. 

After the water you return to dry land 
for the javelin where a combination of 
speed, timing and power sees the javelin 
fly through the air across the screen. 
Again a good throw gains appreciation 
from the crowd. 

The equestrian event brought back 
memories of pony trekking on Dartmoor 
when again I seemed to spend more time 
on the ground than on the horse. Timing 
is essential if you don't want an early 
ducking in the water jump. 

Once you've had enough of horsing 
around you can attempt the high jump. 
I'm not sure whether there was a bug in 
my version of the game or whether I'm 
just not cut out for the high jump, but I 
only managed to get over the bar once 
and that was on the lowest level. 

If you've got a grudge against 
someone then you'll love the fencing. 
Now you've got your chance to flex your 
foil and battle it out with your opponent. 
Control is a little difficult but after some 
practice, and a few beatings, you'll get 
used to it. 

If you find that you have trouble 
stayi ng on a tricycle then the cycling event 
is certainly not one for you. Rotating your 
joystick moves the man's legs on the 



pedals. If you don't move your joystick at 
a steady pace then you'll find yourself 
getting nowhere and see your opponent 
disappear towards the finishing line. 

Kayaking is certainly not an event to be 
rushed. You must guide your kayak down 
the white water while passing through a 
number of gates. Some gates must be 
passed through forward, others back- 
wards, some you even have to guide 
your kayak through while going up- 
stream. This is certainly an event which 
takes a lot of concentration. You'll soon 
figure out how to guide your craft but 



• getting through the gates is a different 
matter. 

In each event you strive for gold silver 
or bronze medals all the time attempting 
new heights of glory to become the world 
record holder. 

Choose which country to represent 
out of a possible 18, put on your sports- 
wear and prepare for Summer Games II. 
Alternatively, lock your bedroom door 
switch on your computer and practice 
each event for half an hour while going on 
a strict diet until you are ready for the next 
major championshio. ^^^M P-T. 




THE GAME 
OF A LIFETIME 




Available lor Commodore 64. Spectrum 48K and Spectrum + Coming soon Amstrad and MSX 



|i^^i^i^^L| 

rr? — ^ — m 




AKER'S PARTY' 




Jolly old Rupert can walk, 
jump, leap, climb stairs - 
and even fly - but can you 
get him to the party? 

32 challenging screens 
of animation and fun. 

^The most powerful games in the Universe 



Quicksilva Ltd, Liberty House. 

222 Regent Street, London WIR 7DB. 

Telephone 01-439 0666 

Rupert Bear © Express Newspapers PLC 




AS I AM SURE YOU ALREADY KNOW, 
adventure games can cost quite a lot of 
money! Generally speaking the more 
expensive games are disc based and 
provide you with many hours of pleasure 
for your money. The higher middle range 
of tapes (around £10 plus) seem to be the 
ones that sometimes make you think. 

On the other hand there are a number 
of bargains around. My local Spectrum 
Chain shop had a couple of good buys. . . 
One would be loosely (very loosely) 
classed as an arcade adventure - Mystic 
Mans/on - and the other, a well presented 
text adventure, was AUard'i Tomb. 
Respectively, £2.99 and £1.99. 

The first, USCold. hardly comes within 
the range of this column but is worth 
looking at, especially if you have young 
children around. It is a 20 level, find the 
treasures, avoid the monsters, type of 
game with a good difficulty grading - 
Adult, Teenager or Child. 

The second, Aliard's Tomb, is a neat 
little adventure that does not appear to 
have any hideous inconsistencies and at 
the price is well worth buying. Fairly 
conventional scenario. . .dark dungeons, 
in which you have to find the aforesaid 
Tomb, solving several ingenious puzzles 
in the process. 

Keep your eyes skinned for these and 
other 'cheapies', they are often either 
reissues or are stock from defunct 
software houses. You will not find Ixodus: 
Ultima III, The Hobbil or Eureka but may 
well find something to keep you 
interested. 
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A whole new world awaits you and your 64 The world of 
Prestel, Micronet Viewtax, Homelink. OBservice. 

This is<he world of produa 
reviews, mainframe games, home banking, business information, 
commodity futures, armchair shopping, real time conversation, 
electronic notrce boards, helpful tips, ICPUG, news, Telex-Link, 
Mailbox, Chatline, Gallery etc. This is the vrork) of telesoftware, with 
programmes to download into your 64 and save to disk or tape. 
Many telesoftware programmes are provided free of charge or at 
nominal cost 

Dialog with over 600 massive databases on call and almost 
unlimited information on Just about any subjea is accessible from 
your 64, together with BT Gold, Easylink, One to One etc, with 
electronic mail, business services arxJ telex facilities. 

You can link to Bulletin Boards in your area for local news, club 
news, letters, Jokes, poerrrs, helpful tips, etc It's a whole new 
experierKe. 

Take the first step. Make a giant leap for your 64. Communicate 
with Modem House and you 11 soon be talking to other '64 users, 
linking to other micros arxJ swapping files, tips, programmes or just 
chatting. 

Modem House are the largest suppliers of Commodore 
communication equipment We also supply complete systems for the 
Pet 2000, 3000, 4000 and 8000 scnes. 




m@m\ 

HOUSE 



The most popular 64 micropack in use today, will link you to 
Prestel, Micronet 800, Viewfax 258, Homelink. Farmlink. Citisetvlce, 
etc. From Modem House, the complete system is on offer 
at the incredible price of £99 95 inc. VAT, p & p. 

Optional terminal software to link you to BT Gold, Easylink, 
One to One, Dialog and Bulletin Boards is available at £29.95 inc. 
VAT, p&p. 

Complete ComrrKDdore 64 micropack 

special price £99.95 inc. VAT p&p 
for a limited penod only. 
Spec ial, special offer, order your 64 micropack now and 
get a FREE quarter's subscription to Micronet 800 and Viewfax 258 
(Prestel Microcomputing). 

r — — — — — — — — — — — — — T 

Modem House. IcXantfw Dnw. Exner, Ovon EX4 9EA. Tfl (03921 69295 ' 

Please send me Commodore 64 Micropad<(s) E99.95 each 

Optkjnal Temirnal Software £29.95 
I enclose £. /Bill my Access No 



Name . 



lolanthe Drive, Exeter, Devon EX4 9EA Tel: (0392) 69295 



Please aiksw 28 day dellvety 

This offer applies orty while stocks last 
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3-D GLOOPER 



Supersott £4,95 




C16/Plut 4 Joyttick optional 

This game, originally on the 64 has now 
been converted to the 16. In ellect. the 
game is 3D Pac-man and you are 
actually standing in the maze The 
scenario is as before You must collect 



SKYFOX 

ArlolasotI £9,95 



C64 

As its title Sky Fox might suggest it is 
about a jet lighter but ifs not one of the 
flight simulators that have become 
popular lately, more of an air combat 
simulator. Thus the pilot doesn't have to 
concern himself with all the intricacies 
of take off and landing but can 
concentrate on the important business 
of zapping baddies 

This brings us onto the game itselt 
The story goes that the baddies have 
invaded, either from another country oi 
another planet, and are about the usua' 
invader - like things such as killing and 
destroying Your job is, of course, to • 
repel the invaders and save the 
world/country In order to achieve this 
you are equipped with the Sky Fox 
fighter plane, a weapon capable of 
standing still m the air or zapping along 
at speeds of 3000mph! The Sky Fox 
boasts a 'ull complement of baddie 
blasters ranging from general purpose 
laser guns to the air to air heat-seeking 
mega missiles 

The screen displays a cockpit view 
that has three large windows and a 
radar display which shows either an all 
round proximity scan or a sort of 
weaponiy screen complete with gun 
sights Also available is a direct link to 
the mam battle computer at your base 
When activated this swings out on an 
expanding window to cover the whole 
display This computer link supplies 
information about the progress of the 
war with the status of various 
installations being displayed so that you 
can ludge where you are most urgently 
required. 

Also in the data banks is a battle plan 
displaying the position and number of 
your foes as well as the locations of 
your base and the other establishments 
This plan may be used to navigate but 



all the blue dots on the floor of the maze 
whilst avoiding the attentions of the 
gloopers 

These brown creatures patrol the 
maze and will munch you given half a 
chance There are a number of red dots 
which empower you. for a limited time, 
to munch the gloopers During this 
period, the gloopers are coloured yellow 
rather than their usual brown. Clear all 
the dots and you move onto another 
screen. 

The screen shows a perspective view 
of the maze walls and side passages A 
combination of brick patterns and 
coloured shading helps the effect The 
gloopers are quite simple in design but 
grow nicely m size as you approach 
them. In all a surprisingly neat bit of 
graphics 

You can examine your immediate 




using the auto pilot is much more fun as 
it will either take you to a specific 
location or it will find the nearest 
zappablfe baddie and zoom there at 
3000m ph 

Whilst being great fun and very 
convenient, this auto pilot knows 
nothing of air combat and thus usually 
engages you with the enemy from the 
worst possible position Combat takes 
two forms. First is the ground force 
consisting of groups of five tanks These 
appear on the display as tiny little blobs 
on the horizon At this stage the blobs 
may be disposed of with the lasers very 
easily This would be a shame however 
because the blobs grow into very 
detailed battle tanks that shoot at you as 
you approach and to miss this would 
spoil the fun So my advice on the tanks 
would be destroy all but one. fly over 
that admiring the excellent graphics and 
then turn round and blow it to hell! 



surroundings on a small map which 
appears at the top of the screen This 
shows the position of dots and gloopers 
If a glooper starts to approach you. a 
warning sound is given The keyboard 
or joystick is used to move about 
the maze You can move at quite a 
speed but this isn't always advisable 
since you can easily turn a corner 
straight into the arms of a glooper 

In this world of more sophisticated 
software, ifs nice to play a simple but 
addictive game I found Pac-man rather 
tiresome since the whole action is 
visible In this game, you have no idea 
where the gloopers are This engenders 
a surprising amount of excitement I 
found this game great fun to play and 
quite addictive. The graphics are simple 
but most effective At the price, quite 
good value for money. 
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The other form of combat is in the 
air as you climb from ground level you 
pass into the cloud layer and the screen 
goes blank At this point the disk is 
being accessed but I think the cloud 
Idea IS a nice cover for this Once 
through you are presented with a view 
of clouds and are in the domain of the 
enemy jet fighters These usually don t 
appear at all because the auto pilot 
lands you in the fight with the nasties 
behind you If you do manage to get 
one in front of you don't forget to be 
amazed by the smooth animation of 
such a large and detailed shape before 
you target the heat seeker and despatch 
It to the same late that the tanks 
suffered. This aside. I should state that 
the air combat is not easy at all and 
took me many goes to get the hang of it 

The biggest and baddest of all are 
the mother ships. These are like large 
floating cities in the sky. The mother 
ships send out all the other baddies so a 
good plan is to take on the mother ships 
first to prevent them sending out 
replacements lor the tanks and lets that 
you destroy As big as they are they can 
be taken out by laser work but a lot ql 
careful flying is required to get past the 
internal defences and they need to be 
hit a number of times due to their 
armour Once you have exhausted your 
supplies of missiles and fuel you can 
land at your base to stock up That is if 
it still exists' 

The game has a large range ol 
options such as difficulty levels from 
Novice to Ace of the Base and practice 
levels involving only air or only ground 
combat Also selectable is the scale ol 
the baddies' attack and the form of you 
task These have titles such as cornered 
The Alamo and. my personal favourite 
Massive Onslaught 
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BEACH-HEAD 




C64 — 1 or 2 Joyttlcks 

This sequel to the successful Beach- 
head is not just one game, but four 
games in one. for one or two players. 

The evil dictator known as the 
Dragon has captured some of your 
men and is holding them hostage in his 
heavily fortified island home. The task of 
the allied forces is to storm the island. 



rescue the prisoners and escape with 
them by helicopter You then do battle 
in single combat with the Dragon 
himself. 

These four screens may be played in 
any order, with three skill levels for 
each You may choose to play the allied 
troops or the dictator's forces, so many 
permutations are available 

The attack phase involves landing 
your troops by parachute from a 
helicopter, then advancing them 
individually past two barriers under 
withering machine gun fire. You will lose 
many of your men. and will need to 
sacrifice some for the safety of others. 
Bonus points are scored for successful 
grenade attacks on the machine gun 
position 

To rescue the hostages you use a 
captured machine gun against a 
bewildering array of forces, all intent on 
killing them. This is not easy, as the 
tanks and armoured trucks need to be 



hit m exactly the right spot to knock 
them out 

In the escape stage you fly 
helicopters, loaded with escapees, past 
a series of obstacles while under 
constant fire You can strike back, and 
you score points for targets destroyed 
as well as soldiers rescued The Dragon 
sets the difficulty level tor each of the 
three sorties, and the highest level is 
really hard! 

Finally, having tracked the Dragon to 
his lair, you engage him in battle with 
wooden spears called Poontas. from 
opposite banks of an underground river. 
You move, duck and jump, and can 
control the spears in flight, making them 
swerve. Four hits win a round, nine of 
which must be played in all. 

A marvellous game - challenging 
throughout, with excellent graphics and 
the best software speech I've heard. It 
deserves to be a great success! 

P.R.B. 



PAINTBOX 

Audiogenic 



C-16 • )oy«tlck optional 

For those who tike graphics without 
mathematics, Paintbox is a must for 
Commodore users: I say users as one 
side of the tape is for the C64 and the 
other for the C-16. 

Loading is fast and efficient and 
the menu display scrolls smoothly along 
the bottom of the screen. At any point 
the menu is instantly accessible by 
pressing the space-bar The menu 
controls a variety of options including 
saving to tape or disk and a fast erase' 

Now what does the program offer'' 
DRAWING is. of course, a standard 
feature using joystick or keyboard To 
this is added: 

Line - Allows a line to be drawn at any 

angle. 

Lines - draws a series of lines starting 
from where the last one finished, 
Pays - gives a series of lines starting 
from the same point, 
Framing - provides a rectangle of any 
given size at any position on the screen 
while BOX gives a solid rectangle of any 
chosen colour, CIRCLE at any place, 
any size and use DISC to give a colour 
filled circle. 

This sounds pretty much the same as 
usual but, believe me. the use of 
■rubt>er-banding' technique gives you 
tremendous scope and versatility. 

When we come to PAINTING the full 
colour range is available for filling 
enclosed areas while, in DRAWING 
mode eight options are available from 
very fine line to very thick pen which are 
really excellent. Drawing speed may also 
be controlled 

For the C64 alone there are extra 



facilities allowing you to copy. SWAP 
and MOVE two pictures around building 
one upon the other. 

Audiogenic has produced here a very 
good, fast acting, easily handled tool 
which can be used to create very 
intricate drawings, picture drawings, 
poster drawings etc 

Paintbox compares most favourably 



with other graphics utilities and. indeed, 
would be the one of my choice by virtue 
of Its speed, scope, ease of handling 
and well written manual: screen colour 
control IS likewise excellent, 

A joystick IS preferable but keyboard 
control is fully functional and adequate 

Go to it beginners and advanced 
artists. Well recommended E.M. 
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C84 — loyatick optional 

It you have quick wits, cool hands and 
an iron nerve, then this is a game you 
must buy! You can experience the thrill 
of high-pertormance motor-cycle racing 
at any of the world's top 10 circuits, 



from Brands Hatch to Daytona, at 
speeds of up to 250 miles per hour. And 
all this from the comfort of your own 
armchair! 

Each of the circuits is faithfully 
reproduced, with good graphical 
representation of the scenery, the track 
and, of course, the bikes. You race 
against 19 other riders, starting at the 
back of the grid. If you collide with 
another bike you crash, but can set off 
again Wandering off the roadway slows 
you down too, and eventually makes 
you lose control. 

Your machine is equipped with six 
gears, which you can change up and 
down, and the sound effects 
accompanying gear-changes are most 
realistic. Holding down the fire button 
(or space bar) causes constant 
acceleration Releasing it slows you 
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down, but for heavy braking you will 
need to change down 

Various options are open to you. In 
addition to the choice of circuit, you 
may select novice, pro or champion skill 
levels, and you are given a preview of 
the chosen track You may also do as 
many practice laps as you wish, before 
setting off under race conditions. The 
length of the race may be two, fo jr or 
six laps The computer records ths total 
time for the race, and your fastest lap 
time. 

I was impressed with everything 
about this game. It is very well 
programmed, fast and exciting. There is 
plenty of scope for improving your skill 
by practising, and plenty of variety. It 
sets a standard for motor-cycling games 
which will be difficult to beat. So put on 
your crash-helmet and get started! P.R.B. 



RACING DESTRUCTION SET 

Ariolasoft £14.95 
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C64 

Have you ever had the urge to get in a 
powerful car and race round a track as 
quickly as possible? Destruction Set will 
allow you to indulge all your fantasies and 
more! 

The game consists of two race cars 
on the same track. Each car's progress 
is displayed on a separate window on 
the screen so if one driver gets ahead of 
his opponent he doesn't disappear off 
the screen. The cars are rather like slot 
cars as they will turn corners on their 
own and the only control required is to 
change slots and accelerate. 

So what is the Construction in the • 
title for? Well this is because RDS 
allows the user to either choose one of 
about 20 pre-formed race tracks or even 



to make one up himself. This allows all 
sorts of differing terrains and thus the 
game can change from a Formula One 
at Silverstone to a din track rally on the 
moon! 

To enable the cars to race on the 
different surfaces the user can also 
control the design and specification of 
his car. This allows such things as a 
Corvet Stingray with an 8.2 litre engine 
right down to a 250cc Bike 

Care has to be taken when choosing 
a vehicle as it is very easy to construct a 
car that is too heavy to get up the steep 
hills or not powerful enough to get off 
the ice It is great fun however to pit two 
entirely different cars against each other 
on a variable track and see one catch up 
on the straights due to its power but 



then fall behind on the hills due to its 
weight. 

What about the destruction bit, I hear 
you ask'' Well this is great fun as well 
because the game offers options to 
carry oil for throwing in the path of your 
opponent and land mines to blow him 
up! The problem with both the oil and 
the mines is that they stay where they 
are and stay nasty as well so if you drop 
a land mine in a place where your 
opponent can't miss it he will blow up, 
but on the next lap if you can't get past 
it, so will you' 

Although the game does a lot of very 
slow disk accessing. I think that it s 
excellent and I recommend it. 

J.Q.O 
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C16/Plut 4 — ioytltck optional 

This is another C64 conversion from 
Supersoft. From memory, I don't think 
have been many alterations from 
the original. 

The plot is somewhat unusual in that 
you must protect a cactus from the 
unfriendly attentions of a sviiarm of 



wasps and hornets. Your efforts are 
hindered by interfering moles and 
vultures. In effect this is a shoot-em-up 
game similar in flavour to centipede but 
with its own attraction 

On screen you gel a side view of the 
cactus and the ground level. You may 
move at>ove or below the ground via 
holes in the ground. The swarm of 
wasps and hornets approach from above 
and fly from side to side slowly moving 
downwards. You must prevent them 
from reaching the base of the cactus 
where they can do the most damage. 

Unfortunately, it isn't a simple matter 
of shooting the wasps. Moles move from 
side to side trying to fill in the holes In 
the ground and cut off your means of 
access. You, of course, can shoot ttiem. 
After screen one. vultures fly across 
dropping eggs. These bounce about and 
will destroy you on contact. 



Qraphlcally. the game is simple with 
limited use of the C16'S colour abilities. 
The animation of the wasps is quite 
good but overall the nasties don't really 
look like the creatures they are 
supposed to be Sound is limited to 
zapping noises although a nice version 
of Lincolnshire Poacher starts the game. 

Whilst this game doesn't break now 
ground in sophistication, it presents a 
real challenge. The first screen is 
deceptively easy, but our friends the 
vultures make life pretty tricky later. 
They seem to aim their eggs accurately 
and the bouncing bomb t>ehaviour of 
the eggs is tricky to judge 

Overall, not a bad game especially 
bearing In mind the lack of material for 
the C16. The rattwr primitive graphics 
do the game no favours but it does offer 
a good old fashioned zapping session. 

M.W.C. 



WORPFeRFECT 



C64 

I dare say that a good many owners of 
the 64 have considered the benefits to 
be derived from using a word processor 
but have been deterred by the high price 
of most of the programs currently 
available. 

Even if you dont own a printer, a 
word processor can still be extremely 
useful, l-low many of you. for instance, 
can sit down to write a letter and get it 
right first time without having to 
rearrange paragraphs, correct spelling 
or syntax errors, or even re-write the 
entire thing, perhaps several times? With 
the aid of a word processor and a little 
typing practice the whole task becomes 
very much easier. Using the screen as a 
sort of electronic rtote pad, you can 
organise your thoughts and correct any 
errors, all without committing anything 
to paper 

However, whilst appreciating the 
above, many people will be unable to 
justify the expense of a program which 
although very useful is somewhat limited 
in its application In the home, IVord 
Pertecl from Supersoft has recently 
been released and seems to be aimed at 
just such a market. The program is 
available in both disk and tape format, 
the disk version being the one reviewed 
here. 

Word Perfect is a scaled down word 
processor and as such it is suited to any 

or the uses to which you would put a 

typewriter, but with most of the 
advantages of word processing. The 
program loaded quickly and reliably and 
resides in the protected RAM above 
Basic starting at 49152 Most of the 
important features of a word processor 
are there, although some of them such 
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Mord Perfect tan be used to underline 
Mnd centre text apart froH setting tabs 
<♦> and Margins 11. _ 
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as block move and copy are 
Implemented in a somewhat crude 
fashion You may search for a specific 
word or phrase, centre, underline, set 
tabs and merge previously saved text 
into the current work. You have the 
option of saving your finished document 
to tape of disk. 

Although some of the more usual 
commands are missing, right justify and 
search with replace for instance. I doni 
feel that their absence will cause too 
much inconvenience. 

The program allows the use of a wide 
range of printers although, as with all 
software tht uses a printer, it would be 



prudent to check that your particular set 
up works before iMjyIng. 

Word Perfect comes complete with a 
well written 16 page booklet that should 
enable even the novice to quickly get to 
grips with the program. While perhaps 
not suited to serious office work, I feel 
It has a lot to offer the home user. This 
review was written with the aid of Word 
Perfect and I shall continue to use it in 
the future 

My copy of the manual has an error 
on page eight. To reformat a paragraph 
you should press DELETE in control 
Mode, not R M stated. 

D.J.T. 
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C64 ♦ loytllck 

Although the title is ditterent, this n one 
of the excellent Electronic Arts 
Construction' series. 

The game starts by telling you to 
select a Morph i.e. a basic body type. 
This varies from the Human Homin to 
wasps and strange lion like creatures. 

Next, weapons must be selected to 
arm your particular beast These range 
from laser rifles and grenades for the 



humans to noxious spit from the worms 
and of course deadly claws from the 

lions. 

Then the creatures travel to the 
teleporl chamber where they are left 
whilst the controllers decide what type 
ot comtiat IS to be engaged. One owner 
will decide the terrain, and this should 
be chosen to give your creature the 
maximum advantage and your 
opponents the least. So if an owner has 
an amphibious creature he could choose 
a terrain with lots of water thus 
confining his opponent to the land. 

The other owner must try to nullify 
the disadvantages of ths terrain by 
selecting the type of combat. The first 
type Is the simple destruction combat 
where each player will fight to the death 
with the creatures found in the arena 
and the opponent. 

The second requires flags to be 
collected in order. Each flag Is defended 
by an arena creature. 

The third type is called the horde. 



This IS when botri creatures must work 
together to defeat an invading horde 
that comes from the top of the screen 
and is attempting to reach the bottom 
The one who kills most hordlings wins. 

As I mentioned, the arena contains 
Urban Detaoders'. In a one player game 
all these creatures are played by the 
computer but in a two player game the 
creature is played by your opponent. So, 
if a creature runs into an urban 
defender, the screen clears to a combat 
screen and the two playefs battle to the 
death. This is dona by satscting 
weapons and blasting the enemy. This 
requires a great deal of dexterity and 
practice is recommended If the player is 
victorious in his attack on the urban 
defender then the screen changes back 
to the large map and the game goes on 

Graphics on this game aren't 
stunning but none of the construction 
series are. The game is a different 
matter as It la excellant and I found it 
extramely addictive. 0.aD. 




C64 

At first glance the Great American Cross 
Country Road Race - T.G.A.C.C.R.R. 
from now on. coz it takes too long to 
write - IS like Audiogenic's Tallegada. 
but after closer scrutiny I found some 
pleasing additions. 

After you've chosen your route, 
which is at first a touch confusing (it 
reminds me of trying to fathom the 
intricacies of a British Rail time table), 
you are shown the map which roughly 
shows your route between cities and the 
weather conditions you are likely to 
encounter You can scream across the 
great American countryside/desert/ 
snow plains/etc. etc. from one sprawling 
downtown conurbation like San 
Francisco to anottwr like Washington, 
experiencing sun and snow. 

To practice I chose the US Tour race 
ich, .is !he name suggests allows yoi, 
to belt right round the continent 

Alter the prelims, you're faced 
with the old hat track, down wtiich you 
must guide you low strung spaed 
machine. 

You have a certain amount of time to 
get from one check point to the next 
and you're expected to change gear 
using the joystick, while keeping an eye 
on your fuel If you allow your RPM to 
stay in the red-line' too long your 
engine blows up but it doesn't take too 
much skill to avoid this catastrophe 

Fuel consumption is, I found, another 
story. This particular hazard really 
wound me up. When you run out of gas 
you have to "push " your car to the next 
I station. You do this by continually 
pressing the fire button - I actually 



broke my joystick doing this I believe 
that this would not have been necessary 
if the gas stations were more clearly 
defined, because if you only just miss 
one you've got to go to the next one 
which is 100 miles down the road - 
infuriating! 

The clever touches in this arcade 
game are what make It different. As you 
travel the road, conditions change along 



with the scenery and it gets dark - I 
liked that. If you go' too fast you attract 
the attention Of the fuzz and they pull 
you over. 

Altogether this is just another road- 
race game and, although clever in 
places with good scrolling graphics. I 
feel that once you've seen one there 
Isnt a lot of dltlarenca In the rest - but 
this Is certainly one of the bast. D.F. 





» ACTION R E P L A y^AUM 



PINBALL CONSTRUCTION SET 
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C64 * Joydkk 

The Idea behind the construction series 
ot games is thdt people could adapt a 
game which they liked to take on many 
different forms and levels of difficulty so 
as 10 improve their enjoyment. This Isn't 
the case with Pinball C.S. 

The game is a representation of a 
pinball board which can be set up to the 
user's requirements. All manner ot 
bouncers, flippers and fancy bits may be 
put together on the board in an attempt to 
find an interesting game This is where the 
construction bit falls down as most fun is 
to be had in the construction of weird and 



wonderful boards. Playing these boards 

soon becomes very boring indeed! As all 
the fun in real pinball is m the flashing 
lights and ping, ping, ping noise 

Anyway, back to the game As I 
mentioned, the game allows use of 
bumpers and flippers. It also has many 
advanced features such as a bail hopper 
which collects balls, until it's full at which 
point It releases them all putting four balls 
in play at once. Another interesting feature 
is the AND gate that allows special scores 
to be awarded for good play 

All in all I was disappointed by this 
Nice idea but a txjrinq game J.G.D. 



THE RATS 

Hodder and Sloughton £7.95 



JLa ttis/f\* 



J^MK Herberts 



CS4 _ 

As reported in the October issue of Your 
Commodore. Hodder and Stoughton 
Software has released the computer 
version of that now age old horror story 
The Rats by James Herbert. 

When I got my grubby little paws on. 
the game I could hardly wait to get it in 
the C2N and have a look - you SM, 



dear reader. I'd read the book and seen 
the film already and thought they were 
both terrific - so maybe I expected too 

much. 

In the game you take the roles of 
various characters in the original story - 
except the rats, of course. You can, for 
instance, be anyone from the controller 
of defence to a cobbler whicfi, 
altogether, adds to the general 
confusion, and this, in my opinion, is the 
only atmosphere generated by this 
attempt to mix all the aspects of micro- 
gamesmanship In one package, I think 
it's a shame that the game didn't live up 
to my expectations especially after the 
stunning graphics that are displayed 
after the animation sequence. 

The game Is staged in central 
London where the rats are swiftly taking 
over and it's your task, with the help of 
the defence forces and various wizardry 
from the i«searcii and development 
paopte, to contain tlie hidflous menace 



within London, whilst keeping the three 
main characters alive and not at the 
expense of every last man jack in your 
defence forces. To fail in any part 
results in defeat and some supposedly 
horrifying graphics. 

To effect the destruction of the rats 
you are given various tools and 
professional forces to help you and you 
must put into action Foskina (one of 
your main characters) strategic iHittle to 
do this. This is done by moving a 
cursor again to pick the words (your 
choice of which is maddeningly limited) 
to build the command. Needless to say. 
I was shredded very quickly and often 

It is a good idea, txit with the lack of 
atmosphere and the limitations imposed 
t>y the program I found it hard work and 
It lost my interest very quickly. Like I 
said, I'd read the book, seen the film, 
and now I've played the game. I think I 
would have prefered the plel— 

D.P. 



KAYAK 

Creative Sparks — Spaittlers £2.50 




C64 — joystick 

If you find it exciting to have a cold bath 
on a foggy Sunday afternoon in 
November, while Chopin's funeral march 
plays in the background, then this is the 
game for youl According to the rather 
ungrammatical cassette Insert, your 



mouth will t>e dry and your arms 
shaking with excitement — lies, all of It 

liesi 

The idea of the game is that you 

paddle a canoe in the World White 
Water Slalom Championship This 
involves two forays along a stretch of 
winding river, with 25 gates to negotiate, 
remembering to keep the white pole to 
your left at each. The control you have 
over your craft is minimal Attempting to 
turn usually ends with you ramming the 
bank, at which point the program is as 
likely as not to seize up altogether 

The "superb scrolling 3D ' graphics, 
mentioned on the packaging, are in fact 
crude and jerky, with the prow of your 
boat t>obbing up and down in the 
foreground and slalom gates appearing, 
as If by magic, just in front of you. 
Making headway agalnat the current la 



practically Impoaaible, and response to 
the joystick la very alow indeed. The 
game proceeds at the pace ot a snail 
with corns! 

The only sound-effect apart from » 
discordant fanfare at the start, is like 
nothing so much as brushing a pair of 
shoes, or perhaps a veteran washing- 
machine. There is a high-score table, of 
a sort, but even that is mud-coloured. 
The inlay asks "Will you have the 
stamina and strength to last the whole 
course?" - I very much doubt it' 

If I seem rather unkind it is well 
deserved This is the poorest game I 
have seen for a long time, and the best 
thing to do with it is cover the tabs on 
the cassette and record something else 
over the top. Unleas. perhaps, you suffer 
from Insomnia? 

PJI.B. 
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THISMONTH I INTEND TO DISCUSS 
THE value of adventures as 
educalionai aids. In contrast to the 
monthly adventure columnist, with 
whom I don't want to compete, I will 
be advising the uninitiated, not 
preaching to the converted. 

Many parents feel that programs 
other than educational software 
cannot be of any benefit to their 
children. This is simply untrue since 
we learn something no matter what 
task we're performing. The noisiest 
shoot the alien game may seem 
pointless but it does teach eye-hand 
co-ordination and helps improve 
reaction times. Adventures are a 
more subtle means of combining 
enjoyment with learning. 

Before diving into the material, it 
would be best to try to describe what 
is meant by an adventure. Initially, 
adventures were simpiv word-games 
programmed on main frame 
computers. With the development of 
home micros, the games have 
changed form. First the text acquired 
graphics, then animation and 
interaction was developed and finally 
arcade/real lime features appeared. 
All offer similar benefits albeit in 
differing proportions. 

Most adventures involve placing 
the player, or his alter-ego, in an 
artificial scenario. By use of various 
forms of inslruaion, the player 
endeavours to solve certain problems 
or achieve certain goals. The scenario 
can basically be anywhere and can be 
mapped on a piece of paper. A 
building, for example, can be drawn 
in terms of rooms and passages. 

The first task usually attempted in 
an adventure is to map, by 
exploration, the area where you find 
yourself - just as you would in real 
life. This means that you may need to 
know such concepts as the points of 
the compass and left, right etc. The 
scenario is normally too complex to 
memorise, forcing you to draw some 
form of map. Again this is a tricky task 



involving the manipulation of spatial 
concepts. 

The mapping operations and the 
actual solution of the game need a 
rather special form of skill - the ability 
to think logically and apply lateral 
reasoning. A simple example is how 
to get past a fire breathing serpent 
which blocks your way when you're 
carrying a sword, a bucket of water 
and wearing running shoes. You 
could: Kill the dragon; put his fire out 
with the water; out run him; or use 
your map and find another route. 

The problem is to find the correct 
solution and the means to achieve it 
using thought, trial and error and 
patience. All useful skills for real life. 

Most of the best adventures use 
text to convey information and 
accept instructions. These processes 
will help improve reading, increase 
vocabulary, spelling, comprehension 
and creative writing but not to an 
extreme degree. 

Thai's the boring bit out of the 
way. let us look at what's available. It 
might be easiest to deal with them in 
rough age groups (this list is not 
exhaustive, simply a guide). 

Under-tens 

The Magic Sword (Database 
Publications) is a fairy tale book plus a 
simple adventure. The adventure 
uses simple text with graphics and the 
instructions are mostly key 
commands. You must find the prince 
(who has been turned into a frog) so 
that he can save Princess Poppy from 
the wicked witch. 

Danger Mouse in the Black Forest 
Chateau (Creative Sparks) is a 
graphics/ text adventure with menu 
driven command structure. There are 
lots of silly puns and great fun. pretty 
too. Help Danger Mouse save the 
world from the Pi-beam 

Early Secondary (and Smart 
Little-Uns) 

This age group seems to prefer 
arcade type action and there are a 




range of tough graphics-only games 
Ic) choose from. All of these rerjuire 
problem solving and lateral thought. 
Some worthy titles include: 
/mposs(6/e Mission (Epyx). an arcade 
style game requiring both physical 
and mental agility: Stall iil Karnath 
(Ultimate), a magic type game 
involving exploration of a tomb and 
the fighting of fcx-s with magic ; tlidon 
(Orpheus) in which you guide the 
fairy on her searc h for magic potions 
and plants: Uungeom ol Ba 
(Quicksilva). search the dungeons, 
tind the treasure kill the nasties: 
Shadawlire (Beyond) uses advanced 
graphics techniques. You control an 
inter-galactic A' team trying to 
rescue an ambassador: Tir Na Nog 
(Gargoyle), a Celtic legend in which 
you help the hero find the Seal of 
Calum; Ixodus: Ultima III (US Cold). 
Dragons and Dungeons style, you 
lead your band of heroes on a quest. 

Teens to Old-Uns 

The most challenging games lend to 
be text or text/graphics adventures. 
Whilst graphics help brighten up a 
game, you should be aware that the 
pictures only rarely give clues lo the 
solution of the game. The list of such 
games is endless. There are some 
excellent software houses who are 
almost guaranteed to produce 
excellent games. 
Those of note are: 
Infocom - disk only, heavy use of 
detailed and absorbing text - a sense 
of humour vital. Those worth looking 
at are the Zork Trilogy (wizards anci 
dungeons). Slarcross and Suspended 
(science fiction) and Hitch Hiker\ 
Guide to the Galaxy (humorous). 
Level Nine - early games text only, 
later games use graphics. Complex 
games with many locations - text 
compression ensures detailed 
descriptions. 

Adventure International - not the 

most complex games but have a very 

high content of puzzles. Great variety 

covering many types of scenario. 

Later games include Gremlins and 

Incredible Hulk. 

Individual games of note are: 

The Hobbil (Melbourne House) - 

on the book, quite tough. 

Twin Kingdom Valley (Bug Byte) - 

superb graphics, complex and quite 

tough. 

fourth Protocol (Hutchinson) - 
amazing graphics, needs deep 
thought and a devious mind. 



TH€ ULTimnTE ennnnccm^nT 
TO VOUR commoDOR€® 



• 105 cps uni/ 
bidirectional logic 
seeking 

• Supports Commodore 
82-character graphics set, 
plus 96-character ASCII 
with true descenders 



• Ten print modes, 
including standard, bold, 
expanded, condensed, 
emphasised, italics and 
super/subscript 

• Commodore 64 and 
VIC serial interfaces 



• Four international 
character sets - USA, UK, 
France and Germany plus 
Spanish and 
Scandinavian options 

• 4" to 10" wide paper, 
traction or friction drive 



• Super quiet 

• One million character 
ribbon life 

• Plus Epson code 
compatibility 



If 



Advanced design lealuros uni(|U(3 to the 
Rileman C f give you l)ig, last, printer 
portormanco with Commodriri! graphics, 
in a super- compact, ready to use, portable 
desktop unit - making it first choice (or your 
Commodore system ^ 
A revolutionary Iront-loading design _ 
eliminates paper feed problems, and any i 
weiaht of paper - even card - can be used. I 



, ,T 



The Riteman C+ also gives you a ; 
compact printer footprint A built-in 
collapsible stand enables all 
paper to be stored under the 
printer, giving you 50% more 
desk space ViLb 

C. Itoh ElMlronlc* Co. Ltd.. 

Boncon House, ?6/?8 Worple Road. I 
London SW19 4EE MHj 



1 super 
n 

^iT=nvi c+: 



I want to know more about the Riteman C+, 
please rush me a datapack 

(Please indicate: End User □ Dealer □ OEM □) 





Build a 
betterBASIC 



[ Nick Hampshire adds" 
I more commands to 



I your ever^creasing 



I Basic. 
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IN LAST MONTH'S ISSUE I 
gave all the initialiiation and 
wedge routines needed to add 
extra commands to the Basic of 
a C64 computer. Also included 
in that article was a single 
command CTL. In this second 
article I am giving four tiew 
commands. APPEND, CHANCE, 
DUMP and FIND. These are 
very useful toolkit' type 
commands for editing a pro- 
gram and are consequently all 
used in direct mode. 

These four new commands 
all require the wedge and 
initialisation code - given last 
month - to be present m 
memory at the correct 
locations and that their 
command names and entry 
points are stored in the correct 
tables. It should also be noted 
that all these commands use 
common routines within each 
other and should therefore 
always be used as a set. To 
ensure that you have these 
correctly positioned the Basic 
loader at the end of this article 
is a repeat of last month's with 
the three new commands 
added. 



CHANGE 



Abbreviated entry: C(shift)H 
Affected Bask abbfeviations: 

CHR$ - CM (shift)R 
Token: Hex SEE, $06 Decimal 

E 238.6 
Modes: Direct and program 
Recommended mode: Direct 
only ^ ,, 

Purpose: To change an 
occurrences of a string or 
command to something else. 



CHANCE 

1000 CHANGE JSR RESWR :RESEf LINE LINKS 
1010 JSR HNDH :6ET CURRENT CHAR 
10:0 STfl »59 ;STDRE IN FLA6 
1030 LOK l»00 

1040 JSR FIND03 ;GET SEARCH STRING 
1050 LDX l»00 

1060 JSR CHAN07 iSET STRING TO CHANGE 
lO'O STX »FC ; STORE LENGTH OF CHANGE STRING 
1080 JSR FIND05 ;SETUP POINTERS 
1090 SEI 
1100 LDA 10300 
1110 STfl FINDER 
li:0 LDA «0301 
1130 STA FINDER*: 

1140 LDA KFINDll iERROR LINK TO RTS 
1150 STA »0300 
1160 LDA DFINDU 
1170 STA J0301 
.180 CLI 

1190 JSR FINDOt jFIND STRING 
1200 CHflNOl ir.P CHAN03 : CHANGE 
1210 CHAN02 JSR FIND12 iLIST LINE 
1220 JSR FIND07 ;FIND STRING 
1230 J HP CHANOl jAND REPEAT 
1240 ;■ 

1250 CHAN03 LDA »FC ;LENGTH OF CHANGE STRING 

1260 SEC 

1270 SBC $22 :- LENGTH OF FIND 
1280 BEQ CHAN04 iTHEY ARE EQUAL 
129C JHP CHANIO :ELSE CHANGE SIZE 
1300 CHAN04 LDY «23 : INDEX TO LINE 
1310 LDX l«40 ; INDEX TO CHANGE STRING 
1320 LDA »01 

1330 AND HFE :OUT BASIC ROH 
1340 STA 101 

1350 CHAN05 LDA $BF40.X iGET CHANGE CHAR 
1360 BEQ CHAN06 :END OF STRING 
1370 STA (»57).Y iREPLACE CHAR 
13BC INX -.NEXT CHAR 
1390 INY iNEXT BYTE 
1400 JHF CHAN05 iAND AGAIN 
1410 CHAN06 LDA »01 
1420 ORA l»01 ;IN BASIC ROR 
1430 STA $01 
1440 OEY 

1450 STY $23 ;STORE LINE INDEX 
1460 JHP CHAN02 ;D0 NEX^ FIND 



1470 ; 

1480 CHAN07 JSR FIND13 :GET NEXT CHAR 
1490 CHP <59 :IS IT THE FLAG'' 
1500 BEQ CHAN08 ;Y£5, GET STRING 
1510 JHP JflFOB 

1520 CHANOB JSR FIND13 :GET NEXT CHAR 
1530 BEQ CHAN09 ;END OF LINE 
1540 CNP »59 :END OF STRING? 
1550 BEQ CHAN09 jYES 
1560 STA «BF80,X ; STORE CHAR 
1570 INX 

1580 CPl »»M : STRING TOO LONG? 
159C ENE CHANOB iNC 
1600 LCX «r ;S'RIN5 TOO LONE 
lali J«P »A437 ;0':TF'JT ERROR 
:i,:"c CHAS09 lda moo sSTPING TERNINA'OR 
•630 S'A IBFB0,X -.S'ORE IT 
1640 RTS 
1650 : 

1660 CHANIO LDY l$C0 
16'0 LDA («57).Y -.GET LINE! LC 
1680 STA »14 ;STORE T 
1690 INY 

1700 LDA («57).Y :GE' LINEI HI 
1710 S'^A i\Z :SrORE '.' 
1720 LDX «C0 
1730 CHANl: IN'/ 

1740 CPV $23 iSEACHEI STRING" 
1750 BE5 :hAK12 :YES. INSER' T 
1760 LDA ($57!. Y ;SET f'T^m SYTE 
irC STA $0200. X iVm IN BUFFEf. 
:-'30 INX 

-»0 CPX »$56 jBUFFER TCC lARGE^ 
1900 BNE CHANll :NC' YE' 
•310 C'JAN!2 LDA $01 
•=20 AND *%n :0L'' BASIC R!* 
133C STA $01 
18*0 LDY l$0'. 

•850 CHAN13 LDA $BFS0.Y :5E- CHANGE S^=l 
1860 be: CHA!iI4 :EKI OF STRING 
1870 STA $0200, X ;STQFE IN BL'F=-'^: 
1830 INX :NEXT CHAP 
1890 I'iY :ASS PROGRAH BY'E 
1900 Zn l$57 :ENC OF B'J^FER'' 
:?!0 BNE CHAN13 sNC 
192C CHAN14 1% $0*. 
193? ORA l$01 :!N BASIC POn 



Programming 





STA lo; 


22-: 


l:; ».2hs»:7 ;bs£:: *a=' s'ar' 




:»!0 


LDA »:: iCfiLCULATE S^ART 


225C 


STA J0302 jRE-EKTRY "DIM'' 




:»6C 


lLC iOF REST :f progra" line 


226C 


LDA I;CHAN:7 




:?"c 


ADC «:2 :AFTES INSERTING THE 




S'A $0303 




:98C 


TA» : CHANGE STRING 


229C 


JSP FIMIJ :SAVE POINTERS ETC 




1990 


LSfi 


2:00 


LDY $0B :GE'' PCINTEF 




2000 


c:c 


2:0c 


."•c $A4A4 : 'Mir Dc;59s>. 




:o!o 


ad: $fc 


:::o chan:' lda chanst :RE:''S'e kar^ s'ar- 


v'EC'CF 


:o2o 


STA 




S''A $C3C2 




:o:o 


DEC $23 


233" 


LDA CHANST*: 




:o4o 


CHANI! LDA ($57!, Y .-GET PRCGRAI" BYTE 


2340 


$0303 




205C 


STA 10200, )( : STORE IN BUFFER 




wSR FINCli iRESTOrE ^OINTE'^S 




:o60 


INY ;NEXT pyiE 


23i: 


LDA $57 iLAS'' .I'.'E'' 




:)7o 


INX :NEn CHAF 




2«F $2D 




:oBo 


CMP l$OC ;END OF LINE? 


23E: 


BNE :hAN:S :N2' "V 




:c9o 


BED :han16 ;VES 


23^0 


LEA $58 




:ioo 


yt 1158 :END OF BUFFER" 








::ic 


BNE CHANi; :N0^ YE' 


24:0 


BE3 CHAN20 :YES 






LDA 1*00 i!ERD IF END DF BUFFER 


2420 


"HANie LDA :hao idi: he DELE'E 




:i3C 


STA »0200.I iSTQRE IT 


2430 


CNR I$C: iKHCLE LINE" 




:i4o 


INX 


2£40 


BE! CHAN!" :VEE 




2150 :han:4 sti chamln :stdpe '.ength of 


2450 


r'P CHAN02 iNC. LIST AND 22 "iEr 




2:6C 


TJA iLINE 




2'-:fi»f:9 LDY t$02 JIVDEX '0 NEr LINE 




:i70 


:lc 


'^47'^ 


S'Y $23 




2!B0 


ADC H04 


24SC 


LDI l$OC. 




2:90 


STA $0B 


2490 


JSP CHANC2*3 ::r NEX' KrHCL'T LIST 




2200 


LDA 10302 


2500 :hAK20 jrP ciWIO lEIi:'' CHANGE 




2210 


STA CHANST 


2510 


CHAMLN .BYT 0 






LDA 10303 




Ct'ANS' .«2f 




2230 


STA CHANST*! 






■ 



DOC DL'flF L;A $2E ;5E' STAR' 2' V^tlAiLE: 

:0;0 S'A $60 : AKD E'DRE IN REOL'IREC 

:?20 LDA $21 ! LOCATICNE 

:C30 S'A $5c 

:040 ; 

:050 DUBPOl SEC :STAR' 2F "AIN LOOP 

:.U? SBC $2F lEND OF VARIABLES" 

:0"0 LDA $iO 

;!)90 SBC $30 

;C90 BCC DUKP02 ;N0 

;:oo j!tp DUKPi? :yES, display array di« 
::io : 

::20 DUHP02 JSR D!jrp;2 iSE' var name 

I! 30 LDA $25 iREAL" 
::40 BES DUriR03 ;YES 
:!"^ CNR mo: ! FUNCTION" 
DUrP2i :YES 
l$02 ; STRING" 
?E] DUnP04 ;YES 
-:s l$25 iHUST BE INTEGER 

:3F $ffd2 iPRInt 

:21c JSR DUNP15 :ANY EXTRA SPACES 

1220 LDA l$:c 

:230 JSR $FCD2 ;FRIN' •=' 



1240 
1250 
12&0 
1270 
1280 
1290 
1300 
1310 
1320- 
1330 
1340 
13S0 
1360 
1J70 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 



»$02 iSET POINTER ^C VAL 
($5F).Y jGET LO 



LDY 
LDA 
PHA 
INY 

LDA ($5F).Y jGET HI 
TAY 
PLA 
JSR 
JSR 
JSR 
JKF 



$B391 sFIX-FLQAT 
$BDDD : FLOAT-ASCII 
$AB1E ;PRINT IT 
DUNP07 J DC NEXT VAR 



:REflL VARIABLE 

DUKP03 LDA l$20 
JSR $FFD2 : PRINT SPACE 
JSR DL'HP15 J PAD NANE 
LDA l$?D 

JSP $FFD2 :'>RINT ' = ' 
JSR $B:85 iGE'' ADDRESS OF VAR 
LDA $47 : INTO A AND Y 
LDY $48 

JSR $BBA2 :flE"-FACI! 
JSR $BDDD :FLOfiT-S":: 



Each line that is changed is 
listed if there is anything left to 
list. 

SynUx: CHANCE dstr1 ddstr2d 
- where d is a delimiter 
character that does not appear 
in either of the strings (strl or 
str2). 

Errors: Syntax error - if the 
format is not as above. String 
loo long - if either strl or str2 
are longer than 40 characters. 
Use: CHANCE has a number of 
uses. An example would be: 

CHANGE PRINT PRINT#4, 

To change all occurrences of 
'PRINT' to •PRINW4,', or: 

CHANCE ■'PRINT'"PRINT#4." 

which will change all occur- 
rences of the text 'PRINT' to the 
text 'PR1NT«4,'. 

Note: Not all delimeter 
charaaers will work in all cases, 
for example: 

CHANGE /REM/// 

As the character '/' has two 
values the first is the token for 
divide and the second is just 
the ASCII slash character. 

The same is true of DATA. 
Other characters that will have 
the same effect are: '+-• = '. 

Routine entry point: $86BB 
Routine operation: CHANGE 
uses most of the FIND routines 
to find strl and list the line. 

CHANGE reads in the 
delimiter byte and stores it 
away. The string to be changed 
is then read in until the second 
delimiter character is reached 
and stored. The next character 
is checked to see that it equals 
the delimiter character and if 
so the string to change to is 
read in until the delimiter 
character is found again of the 
end of command. 

The rest of the routine is just 
a loop finding all occurrences, 
changing them and listing 
until the end of the program. 

The actual routine that 
changes the string uses the 
Basic input buffer and the Basic 
routines to change a line. The 
routine copies the line up to 
strl into the buffer, the change 
string (str2) is then copied to 
the buffer and the remainder 
of the line is copied over. The 
pointers are then set so that the 
next byte to check is the one 
following str2. 



E 
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DUMP 

Abbreviated entrys 0(*hlft)U 
Affected *mk abbrcviadom! 

None 

Token: Hex SEE, JOC Decimal 
238,12 

Modes: Direct and program 
Recommended mode: Direct 
Purpose: To display the values 
of all simple variations, name 
functions, and display the 
dimensions of arrays. 
Syntax: DUMP 
Errors: None 

Use: For de-bugging Basic 
programs, the DUMP command 
may be used after the program 
has run to get a list of all 
variables and their values. As an 
added bonus, not found in any 
other DUMP command for the 
Commodore 64, all array 
dimensions are also given. The 
DUMP command will also 
display function names. 
Routine entry point: $8B02 
Routine operation: The DUMP 
routine sets a pointer to the 
start of variables and checks for 
the end of variables. If it does 
not find any, the variable name 
is read in and displayed, the 
variable type is determined> 
and the display is produced 
according to which type Is 
required. When all simple 
variables have been processed, 
arrays are handled. The array 
names are read and displayed 
in the same way as the simple 
variables and the number of 
dimensions read off. The 
pomter is then set to the end of 
the dimension entries and, 
reading backwards, the 
dimensions are read and 
displayed. 



FIND 

Abbreviated cnlryi F(shift]l 
Affected Baaic abbrcvlationii 

None 

Token: Hex $EE,$OE Decimal 

238,14 

Modes: Direct and program 
Recommended mode: Direct 
only 

Purpose: To find all occurren- 
ces of a string or command 
inside a Basic program. 
Syntax: FIND string -where d is 
the delimiter character as in 
CHANGE. 

Errors: Syntax error - if the 
syntax is not as above. String 
too long - if the string is longer 
than 40 characters. 
Dm: find Is another useful 
routine for de-buggIng and 



DUMP 
1490 JSR «BDDA ;PRINT NUMBER 
14»0 m BUHP07 ;S0 HEXT VAR 

■.'M : 

IZZO mPZb JSF OUHPIS ;PAD NAK 
:;40 LCfl KFUNCTT iPOINT TO 
1550 LDY l>FUNCTT i 'FUNCTION' 
1S60 JSR »AB1E -.PRINT 5TRINE 

in jnF D'JNPO? soc -iir va- 

»!■:: h'G" print •»= " 
z:-"^^:: ir-i :':"'bl,x 
:== »ff:: 
yt ««:: 

;:- .'S: FOR NAflE 

:uiFOt SEx 

BPL DUNPO: :C3!IPLETE LOOP 
r .; LDY M04 !6E' ABDSESS OF STRIKE 

:7;o l:p (i5E).y 

l-':0 STA 121 

DEY 

:'■■) LJa IUF),Y 
rz: 5TA $:2 

Tot 5EY 

1770 LW ;$5F).Y :LENaTH 

I'Bo JSR »ab:4 iPRiNT STRING Foo!" !»::: 

r=0 LBA 1122 i ASr LENBTH IN .A 
:=00 JSR »FFB2 iPR'.NT '" 

•920 Sprint carriage return and do next 

:3T0 ! 

.::] CURP07 IBA MOB 

JSP $FFD2 ! PRINT RETURN 
y'.pru ^co jcpE; -STOP KEY? 

;r: ;VD 

:9:: ;£j:t TO 'REA3Y' 

EWPIC :i.C !f!OVE TO NEXT VAR 

:":c LJS «5F 
:»ic sb: mo:' 
:?:c STA $:f 
:"o tio 

:-c: 

:n« 

:=:0 :wp'.: stx tio 

Jif DUHPOI iDO NEXT VAR 

;=- ; and print var nane 

20:3 :U1P12 '.5Y MOO !6ET VARIABLE TYPE 
2020 S^Y »2S iANB NAHC 

:c:o iNY 

2>-ir: ;ijfic;: iss '»5F' ,Y ;:-E^ B^'E 



2050 

20i0 

2070 

20B0 

2090 

2100 

2110 

2120 

2130 

2140 

2150 

2U0 

2170 

21B0 

2190 

2200 

2210 

2220 

2210 

2240 

2250 

:2i0 

22"'C 

2290 

2290 



2::o 

2j4C 



ASL A :TyPE BIT INTO TEHP 
ROL t2S 

LSR A ! RESTORE NANE BYTE 
STA »004!.Y :STORE NAIIE BYTE 

DEY 

BPL DUHP13 
LBA MS {PRINT NANE 
JSR «FFt2 

LDA $46 :2n; BYTE" 
BED 0UHP14 :N0 
JSR »FFD2 jYES, PRINT IT 
SUHPU RTS {DONE 

IbAD out NAUE if OSLY 1 BYTE '.DNC- 

DCHPi: LDA »46 i2N0 BYTE? 
BNE DUNP16 ; YES, BON' T PAD 
LBA M20 (ELSE PAB NITH SPACE 
JSR $reS2 iPRINT 

y:mi .rts ;D3ne 

iDISPLAY ARRAY NAHES ASt DIllENSIC'l! 
iONLY 

r.'SPl? LDA MOD jSE^flFA" S'C="fiL 

;sf iff;: ; vars frdk afra" k"^ 
l:a $:f : A :arria6E return 

"t, fjc :SET P51KTER ^3 1ST 
LDA «30 ; ARRAY 
STA (&0 



2340 BUHPia LDA $60 sENB OF ARRAYS? 

23:'0 :(!P 132 

2380 BNE DURPl? :SD 

2390 LBA tSF 

2400 CHP 131 

2410 BEO D'jr?0° 

2420 : 

2430 DUHPI9 JSR IFFEl :STCP <£Y- 
2440 BE3 BUNP09 ;YES,EX!T 
24S0 JSR B'JI!?12 iBE' AND PRINT NANE 
24i0 LBA 12S sNHICH TYPE? 
2470 BEO BUM>21 iREAL 
2480 CK» H02 (SERINE? 
2490 BNE DUNP20 :N0, ARRAY IS INTEH^ 
2!00 LDA H24 iCNAR '(' 
2!10 .BYT «2C iSKIP 2 BYTES 
2520 DlfflPJO LDA M2I iCHAR 'V 
2130 .BYT »2C iSKIP 2 BYTES 
2540 BUNP21 LBA M20 rCHAE ' ' 
2H0 JSR »FPD2 sPRINT T 
2140 JSR Di;i!P15 
2570 LDA l$20 
■ 2590 JSR »FFB2 iONE EXTRA S?A:E 
2S90 LDA M28 :CHAR '(' 
2600 JSP ♦FFD2 i'RIN' IT 



Programming 



DUMP 








CLC 






2630 


fl*ir itfi' •cc onTijTrn Tn Cub 




E'V 16 C 




a !« »rD * lir hftKHT t^.Kt rUn 




SEC :S'.'E'''?3'' 3 F".3"l 


"650 


' tA tiA • nrcol av rc nmc 




'.2- i^'. : ;:"E(!5;3K PC3NTER 


2S6C 






EEC 




STft $FC 






.680 


LOy t$Gl 




L3A SFE 


2690 


LDA (IFB-),y ;l OF DIMEHSIDMS 


30Bv 


SB3 










2710 




T;cc 


jc; .cjij ARW"' 


2 "'20 






EXE C1JSP24 sNO 




mSL IFj I'^'IfS® ' 




.3A J"3 


27<C' 


RQL $FE 




;<ip $F3 


2750 


( nA <pn iPriKS pun uaioc 

t.llH *rj •rLL'S LIU VnL.il 


'140 






CLC 










7160 












2 ■•Q.J 




31B0 


JmF DUr^F22 iSu *!£XT ^LEJ'EN' 


2800 


ADC irc 


3190 




29!0 


5TA $FE 


3100 


JL'SP"! LDY H03 :5ET LEIffiTH 


2B20 




'210 


LSft (tSD.y :4RRftY ENTRY 


2330 


vtMp?*^ > nv UAA iCCT *\riiryerrHi iiai iir 


j''20 


STA $FB 


264*^ 


hvri tfrU; • T 


323C 


DEY 


29S0 


CTA n^Hcwexi 


32W 


LM (*SF),Y 


2B60 


IKY 




CLC 


2370 




3240 


ADC t!F ;AND ADD TQ ARRAY 


2 BSC 


STA D I HENS 


327C 


STA I5F ; POINTER 






32B0 


LEA $60 




2EC BI?fES5+: 


3290 


ABC IFP 






3300 


STA $60 








IM H:? iCHAP '!' 








":R sF^i: ;pf:n'' it 




.:■ tZ- i5AVE AWAY FO:STE= 




HO! ;i:ARPIA5E RETURN 






3340 


:SR SFFD2 ; PRINT IT 








J1P CU»!P1B sad NEIT ARRAY 






3360 


OIHENS .WOR 0 








DUSTBL .BVT $22,I20,$JD,I24 






3380 


.EK! 



1 )C" 




-^INDM iBET CHARACTER 


1 1 30 STA $0301 






!!= :5TDRE IN FLAG 


1140 CLI 


10-0 


LDX 


•too 


USO JSR FINDOi iFINO STRINE 


1030 


JSR 


Fim03 iEET SEARCH STRINE 


1160 FINDOI JSR FIN912 ;LIST LINE 


1040 


JSR 


FIND05 ;SETUP POINTERS 


!170 JSR FIND07 iFINt STRING 


:05C 


se: 




HBO :«P rjNDOl :AM REPEfi'' 


;':60 


LDfi 


J0300 


1190 ; 


1070 


STS 


FINDER 


1200 FINDO; JHP $AFOB iSEND SYNTAX ERROR 


1080 


LDA 


$0301 


1210 : 


1090 


STA 


F1N5ER+1 


1220 FIND03 JSR FINE13 iSET A CHARACTER 


1100 


LSA 


KFINDII :ERROR LINK TO RTS 


1230 BEQ FINDO: :ENr 3F LINE 


1110 


STA 


$0300 


1240 CMP $59 .-END CP EARING" 


!i:o 


LOS 


l^flNOl! 


I2S0 BEO FIND04 ;YE3. COMPLETE 



checking Basic programs, for 
example: 

FIND PRINT 

which will find and list all lines 
containing the command 
PRINT. If PRINT occurs more 
titan once on a line, the line will 
be listed each time it is found 
with the exception of the last 
lines where the line will be 
listed only once. 
Routine entry point: $SD93 
Routine operation: The string 
to be found is read in within 
quotes, including spaces and 
colons and stored away. The 
rest of the program Is a loop 
that searches the program until 
the string has been found, lists 
the line, and starts searching 
(rom the next character. 

The error message veaor is 
stored away and replaced with 
a jump to an 'RTS' so that LIST 
will return to the routine. 

APPEND 

Abfarevialed entry: A(shift)P 
Affected Wmk abbreviations: 
NONE 

Token: Hex $EE403 Decimal 
238,3 

Abodes: Direct and program 
Recomniended mode: Direct 
Purpoic: To load a program 
into memory so that it appears 
'on top' of the current 
program. This routine will work 
with both disk and cassette and 
the variable pointers when 
loaded are set to the end of 
the combined program. When 
this routine is used, you should 
check that the line numbers of 
the APPENDed program are 
larger than the line numbers of 
the program in memory. 
Syntax: APPEND [filename[,d[. 
s)|| - where d is the device 
number and s is the secondary 
address. 

Errors: The same errors will be 
encountered as in the Basic 
command LOAD. 
Ute: This routine would be 
used mostly to add Basic library 
routines onto the end of your 
programs. It would be used 
rather than MERGE because 
APPEND is much faster. 
Routine entry point: $84D8 
Routine operation: The. 
APPEND routine uses LOAD s I 
parameter parsing routine to I 
get the filename etc . then sets I 
the secondary address so that it 
loads at the end of the Basic 
program in memory. The load 



routine is then called and the 
program re-chained and 
variable pointers set. 

These extended Basic 
routines are all taken from the 
book Advanced Commodore 
64 Basic Revealed by Nick 
Hampshire, published by 
Collins. 



IE 



FIND 

•.260 STA »BF40,X jSTORE IN SEARCH STRING 

::7o m 

i:ao CPU i«w sSTRINs too lcns? 

BNE FINDO; sNO 
'.'CO LDX l»!7 ;STRISS TOO L0N6 
1310 JNP »A437 ; OUTPUT ERROR 
1320 FIN004 LDA MOO jTERmHATOR TO STRIN6 
1330 STA «BF40,J ;STORE IT 
1340 BTX »22 ;STORE STRWB LEMTH 
13S0 RTS ;EXIT 
1360 ; 

1370 FIND05 LDA »2J jfiET START Of PROBRAH 
13B0 CLC 

1390 ADC H02 ;PLUS 2 
1400 STA 157 

1410 LDA »2C iSET START DF PROS RSB 

1420 ADC »00 

1430 STA fS8 jSTDRE IT 

1440 RTS 
1450 ; 

1460 FIND06 LDX «00 5IHDEX TO STRINE 
1470 LDY l«2 ;»IDEI TO LIME 

1480 STY $23 

1490 FIND07 LBS «01 

1500 AND l»FE ;OUT BASIC RON 

1510 STA $01 

:;:o ids ;$57i.'!' 

:5'r BEQ F:ND09 iEND OF LINE 

1540 CUP $Bf40,X ;SAriE AS STRINfi? 

:5!'' w 

1565 LCS $01 

;!:•; ORS l$01 ilN BASIC RD« 

1580 STA $01 

1590 PLP 

1600 BNE FIND08 jNOT HATCHED 

1610 !NY :NEr BYTE 

1620 INJ iNEil CHAR 

1630 CPX «22 ; STRINfi HATCHEB? 

1640 BNE FIND07 ;ND 

1650 RTS ;YES 

■460 FlNCOe INC $23 :START A' NEH BY'E 

;o": -JY 

l53- LDX $$00 :AND START OF STRING 
It': LDA (»57),Y jSET byte 

ro; bed fiiido9 jekd of line 



1710 JNP FINDC7 ;TRY A6AIN 
1720 FIND09 LDA $01 
1730 ORA «01 ;IN BASIC RON 
1740 STA Ml 
1750 LDA 157 
1760 SEC 

1770 SBC H02 sLINE POINTER -2 

I7B0 STA «E7 

1790 LOA tSa 

1800 SBC HOC 

1810 STA $58 

1S20 LDY «00 

1830 LDA («57),Y ;SET LINK LO 
1840 STA $59 ;STORE IT 
1850 INY 

1840 LDA !$5:').Y ;SET LINK HI 
1B70 STA J5B ; STORE TO POINTER HI 
1880 ORA $59 jEND OF PR06RAI1? 
1890 BEO FINDIO ;YES 
1900 LDA «59 jSET LINE POINTER LO 
1910 CLC 

1920 ADC l$02 ;ADD 2 
1930 STA $57 ; STORE IT 
1940 LDA $58 jfiET HI BYTE 
1950 ADC HOO 
I960 STA $58 

!?70 m FINDOt ;00 NEXT LINE 

1930 FINBIO SEI 

1990 LDA FINDER :RESET ERROR LINK 
2000 STA $0300 
2010 LDA FINDER+l 
2020 'sTA $0301 
2030 CI I 

2040 JNP $A474 ;EXn 

2050 : 

2060 FINDll RTS :ERRQR LINK 

2?'C ; 

20B0 FIND12 LOY l$00 
209C JSF: f!ND15 :SAVE POINTERS 
2100 LDA »$?1 :CURSQR UF 
2U0 JSR $FFC2 :PRINT IT 
2120 LDA ($57). Y iSET LINEI LO 
2130 STA $14 :STORE IT 
2140 INY 

2150 LDA ($57). Y ;6ET LINE* HI 



216C STA $15 :STORE IT 

21-0 JSR $A41I ;FIND LINE ADDRESS 

2180 JSF »A4C9 ;LIST LINE 

2190 :SF( "^INDU ;RESTORE POINTERS 

2200 in: $23 sNEXT CHAR IN LINE 

2210 LDY $23 

2220 LDX WOO ; START OF STRINE 

2230 RTS 



2240 : 

2250 f.NDlT INC $7A i INCREASE LSB 
2260 BNE FIND14 
2270 IMC »7B 
2280 FINS14 LDY ««00 
2290 LDA (»7A1,Y ;6ET INPUT BYTE 
2300 RTS 
2310 ; 

2320 FIMOIS LBA $22 ;STORE STRINfi LENfiT^ 

2330 STA F1ND17 

2340 LDA $23 tSTORE LINE INDEX 

2350 STAFINDH+l 

2360 LBA $57 iSTORE LINE POINTER LO 

2370 STA FIND17+2 

2380 LDA $58 ;HI 

2390 STA f:M17+3 

2400 LDA $fC ;SSVE CHAN6E VARIABLE 

2410 STA FIND17«4 

2420 RTS 

2430 : 

2440 FIND16 LDA FIND17 jfiET STRINfi LENE'- 

2450 STA $:: 

2440 LDA FIND17*1 jfiET LINE INDEX 
2470 STA $23 

2480 LBA F1NB17+2 ;BET LIME POINTER LC 
2490 STA $57 

2500 LDA FIND17t3 ;6ET LIME POINTER HI 

2510 STA $58 

2520 LDA FIND17t< ;fin CHMBE PARANETEF: 

2530 STA $FC 
2540 RTS 

2550 FIND17 .BYT MO, $00, MO, MO, WO 
2540 FINDER .NOR 0 
2570 .ENO 



Programming 



APPEND 



1000 APPEND LDA NOO 


1180 


SEC * POINTERS TO END DF 


i^Ov LuN 






1190 


SBC 1)02 * NEH PROGRAH 


Id/U Hlfb IVVU 


1020 


van vCiU4 1 DC) TILL rHnnnClcnS 


1200 


STA 157 




1030 


1 AA MAft 
LVH fvVV 


1210 


TYA 






CTA tBO ■ CA rnO Al T r flAH 
Sin vBt |XI an run HL) LUHU 


1220 


SBC HOO 




1050 




1230 


STA $57tl 




lOoO 


SEC 


1240 


RESVOl LDY itOO ; rlHi £ND OF i^ROBRAN 


1420 RESV02 LDY l$00 ; NOT YET END OF 


1070 


eor • crT i nAik Annnccc 
90W ivVz { atl LUHU rWDnaa 


1250 


LDA (tS7),Y ; AND SET VARIABLE 


1430 LDA (IS7),Y ; PftOGRAH* GET 


1080 


TAX ; DIRECTLY AFTER RESIDENT 


1260 


BNE RESV02 * POINTERS 


1440 STA $59 ; ADDRESS OF MEKT 


1090 


L9A $2DM ; PROSRAH. 


1270 


INV 


1450 INY ; LINE. 




SBC ItOO 


1280 


LDA («S7),y 


1460 LDA ($57), Y 


:i:o 


TflV 


1290 


BNE RESV02 


1470 STA $57*1 


1120 


LDA tOA 


1300 


LDA $S7 


1480 LDA $59 


1130 


JSR tFFDS ; LOAD 


1310 


CLC 


1490 STA $57 






1320 


ADC H02 


ISOO JNP RESVOl 




"^ESVAR JSR fA533 (RE-CHAIN LINES 


1330 


STA 120 


IStO .END 




LDA $20 


1340 


STA ♦2F 




1170 


LDY $2D*1 ; RESET VARIABLE 


1350 


STA «31 


■ 



BASIC LOADER 

ljU REM +*************♦?:*************** 

lie REM *ehsic lorder for the basic # 

129 REM *e::tehsioh package * 
j :o rem *ir!CLuriEs nelges mi} the * 

110 REM *COHHflNDS- * 

150 REM *flPPEHri. CHANGE 

160 REM *FIHIi 

170 REM *COPVRIGHT 20.8 

130 REM *NICK HAMPSHIRE 



CTL.. DUMP AND* 

5 * 
* 

REM wmmmm*$mm**m*mmmmm*. 




200 1=1: X=0 : L=32768 . 
210 READA : IFA:=999THEN300 

220 POKEL.fl 

' + 1 ■ I==I + 1 " X-X+fl 
1 -I C'U ru2iy 

200 iFI<:>2927THEHPRIHT"NUMBE^ OF 
DATA ENTRIES ERROR "I" SHOULD 

EE 2927" : END 

310 IF:::<>341614 THENPR I NT "CHECKSUM 
ERROR. VALUE "X" SHOULD BE 
341614" :END 

320 REM TO RUN ROUTINES SVS<64738) 
330 REM 

340 END 

1 000 DRTR 1 22 .. 1 23 .• 57 .. 1 28 .. 1 95 .. 1 94 .. 205 
1010 DRTR56 .• 48 .. 1 39 .. 227 .. 1 3 1 .• 1 64 , 20 1 
1 020 DRTR 1 29 .. 1 58 .. 1 30 . 247 , 1 36 .. 59 .131 
1 030 DATA76 .72.178.. 0 .. 49 .. 234 . 63 
1040 DfiTfll28..71.254.74.243. 145.. 242 
1 050 DRTR 1 4 .. 242 .. 80 / 242 .. 5 1 .. 243 . 24 1 
1060 DATA131 . 202. 241 .. 237. 246. 62. 241 
1070 DATA47, 243. 68. 128. 165. 244. 237 
1 080 DATA245 . 32 . 1 88 . 246 . 32 . 225 .. 255 



1 090 
1 1 00 
1110 
1120 

1130 
1140 
1150 
1160 
1 1 70 
1130 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300, 
1310 



riRTA240. 3.. 76. 114.254.32. 163 
DRTR253 . 32. 24. 229. 32. 93. 1 28 
DRTR32.204.255. 169.0. 133. 19 
riRTR32. 122. 166.88. 162. 128.76 
DRTA136.227. 162.21. 160. 12S. 134 
DRTR 195. 132. 196,. 160.35. 177. 195 
DRTR 1 53 • 1 6 .■ 3 , 1 36 ,. 1 6 . 243.1 69 
DRTR 1 1 3 . 1 60 . 1 3 1 ,. 1 4 1 . 1 43 . 2 ,. 1 40 
DRTR 144. 2.. 96. 142.. 22. 208. 32 
DRTR 163.253. 32 . SO . 253 .32.31 
DRTR255 . 32 . 93 .128. 88 . 32 . 229 
DRTR123.32. 191.227. 169. 123. 133 
DRTR52 1 33 . 54 . 1 33 . 36 . 1 69 ,. O 
DRTR133.51 . 133.53. 133.55. 169 
DATA 172. 160.. 128. 32.- 45. 22S. 162 
DATA251. 154.208. 172. 147. 13.32 
DAT A32 . 32 . 32 . 42 . 42 . 42 . 42 
DATA32 . 69 . 88 . 34 . 69 . 78 . 68 
DATA69 . 68 . 32 . 54 . 52 . 32 . 66 
DATA65. 33. 73. 67. 32. 86. 48 
DATA49.32.42.42.42.42. 13 
DATA13.32.54.52.75.32.82 
DATA65 . 77 . 32 . 83 . 89 . 83 . 84 



BASIC LOADER 

l:";2fi IiRTflbS.. 77/ 32/32.. 0/ 162> 1 i 
1 330 DRTR 1 89 / 3 / 1 23 / 1 57 .. 0 / 3 ,. 282 
1 340 DfiTfl 1 6 , 247 .. 96 . 82 . 85 . 206 .. b 7 
1 350 DRTflS4 / 204 , 65 . 80 80 . 69 73 
1 360 DflTR 1 96 .. 65 85 / S4 .. 207 .. 67 .. bb 
1 ::7u DHTfl34 / 65 .. 76 / 73 .. 1 99 .■ 67 .• 72 
l:':y0 riRTfl65.. 78.. 71 , 197. 67/72.. 65 
1 390 DflTfl73 .■ 206 > 67 . 82 > 85 / 78 / 67 
1400 DflTfl20e.68/69/76.69/84/ 197 
1416 riRTR68. 73/ 83/ 293/ 68/ 79/75 
1420 DflTR 1 97, 68. 85.77.. 208. 69/ 
1 430 DflTfl69 . 1 95 . 78 . 73 . 73 / 1 96 / 7 1 
1440 DflTfl69. 212. 75. 69. 217. 77/ 65 
1450 DflTfl212.77.69.82.71. 197/79 
1 460 DRTfl76 . 1 96 . 80 / 79 . 208 . 80 . 35 
1470 DHTfl2 1 2 / 32 / 69 / 78 . 85 . 77 . 66 
1 4ftO IIHTR69 / 2 1 0 / 32 / 69 . 80 . 69 . 65 
1 490 DRTR2 1 2 . 83 / 79 / 82 . 2 1 2 . 84 . 82 
1 =100 DRTfl65 / 67 / 69 . 79 / 206 / 34 . 82 
1510 riflTR65 . 67 . 69 . 79 / 70 / 1 98 / 84 
1 "^20 DRTflS9. 80. 197. 85/ 78/ 84. 73 
IiflTfl204. 68. 69. 69. 203. 72. 73 
DflTfl77 / 69 / 205 . 76 . 79 / 77 . 69 
riRTR205 / 86 . 65 . 82 . 30 . 84 / 2 1 0 
DRTR0/36/ 139/ 133. 133. 197. 138 
DRTR39/ 139/ 42/ 139. 1 16/ 134. 45 
IIRTR139.48/ 139. 51 . 139/ 54. 139 
DflTR57/ 139. 187/ 135. 60. 139. 135 
DflTfll37.63. 139/ 66 ..'139. 69. 139 
DRTR72/ 139/75/ 139.78/ 139.: 81 
DRTR 1 39 / 84 . 1 39 .87.1 39 . 90 . 1 39 
riRTR93/ 139/96/ 139.99/ 139. 102 



1 530 
1540 
1550 
1560 
1570 
1580 
1590 

1600 

1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 

1700 

1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
lft00 
1310 
1820 
1830 
1840 
1850 
1860 
1870 



1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
I960 
1970 
1980 
1990 
2000 

2001 

2010 
;020 
;030 
:040 
:05y 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 



DRTR139/ 105/ 139/ 108. 139/111.139 2190 



DRTfllU/ 139/ 166/ 122. 160/4/ 132 
DRTR15/ 189/0/2. 16.7.201 
riRTR255/ 240 / 43. 232. 208. 244/201 
riRTR32/240/36/ 133.8.201.34 
DRTR240/71/36/ 15/ 112/26.201 
riRTR63 . 208 / 4 . 1 69 / 1 53 / 208.18 
riRTR201.48. 144.4.201.60. 144 
DflTfll0, 76. 70. 130.169.238.44 
DflTRS/ 11. 164. 113.232.200. 153 
DRTR251/ 1/201/238/240/49. 185 
DRTR25 1 / 1 / 240 / 34 / 56 / 233 / 58 
DflTfl240.4.201.73.203.2/ 133 
DflTR 1 5 , 36 . 233 . 85 . 208 . 1 74 / 1 33 
DflTflS. 189.0.2.240.219. 197 
DflTfl3/240/215/200. 153.251/ 1 
DRTR232/208/240/ 153.253. 1. 198 
DflTfll23. 169.255. 133. 122.96. 165 
DRTflll. 200.153. 251/ 1/76/207 
DflTfll29.132.113;160/255/ 134/ 12 
DRTfl202/ 169/ 1. 133. 11/200/232 
IIRTR189/0/2/56/249/241/ IdB 
DRTfl240 . 245 / 20 1 . 1 28 . 240 / 156/1 bb 
DRTfll22. 230. 1 1 . 200. 185.248/ 128 



2200 
2210 
2220 
2230 
2240 



.;:35o 

2360 
2370 
2330 

2330 
24u0 
2410 



DflTfll6. 250. 185. 241 . 128. 208. 228 
DflTR160.0. 132. 11. 136.166. 122 
DflTR202/200. 232. 139/0.2.56 
DflTR249 / 1 58 . 1 60 . 240 . 245 . 20 1 / 1 2': 
DRTR208. 3. 76. 255. 129. 166' 122 
DflTR230. 1 1 / 200. 185. 15^. 168. 16 
DRTR250/ 185/ 158. 160.208.225. 18^ 
DRTR0/ 2/ 76/ 1/ 130/48/3 
riRTR76 .243/166 / 201/255/ ci40 / ^14 J 
DflTfl36. 15. 48. 245. 201 . 238/ 240 
DflTflS. 32. 217. 130.48.3.32 
DflTfll86. 130. 76.239. 166. 280 1 . . 
DRTR95 / 1 70 / 1 32 / 73 . 1 60 / 255 

= 0 ■■ X = 0 - - , - 

DRTR240.8.200. 185.-:;41/ I'^'d, It. _ 
DflTfl250.48.245.200. 185.241/ Ic^a 
riRTfl48. 5. 32. 210. 255/ 203/ 245 
DflTR96/56/233/ 127/170/ 132/ _ 
PRTR 1 60 / 255 . 202 / 248 / 8 / .■ 1 o o 
DRTR 158. 160. 16/ 250/ 48/ 24b/ .^100 
DRTR185. 158. 168/48/230/32/^10 
DRTfl255. 208. 245 / 32 / 1 15 / 0 / ^0 1 ^ 
DflTfl233 . 240 . 1 8 / 20 1 / 1 53 , 3.3 
DRTfl32. 12 1.0. 76/231.^167/ 32 _ 
DflTfll4. 131.76. 174/ lb7/ 230/^1 
DflTfl208.2.230. 123/ 160.0/ 1.^ 
DRTfll22.56.233. 1. 10.. lt.8/ 18u^^ 
DflTfll38. 129.72/ 185/ 137/ l:2.-<. ( 
DHTfl76/ 115.0.32/46/ I3l.. b 
DRTR174. 167/ 173/58/ 131 .72^1. '3 
DflTfl57. 131.72.76. 115/0. c;3.j 
DflTfll32. 169.0.. 133/ 13. 3^. 1 I j 
DflTfl0.201 . 238. 240/ 6. 32. 121 
DflTfl0.76. 141/ 174/230.122.208 
DflTfl2.230. 123. 160.0.. 1^7^22 
DflTfl20 1 ' 29 . 1 76 / 3 / 76^y . 1 .:5 
DflTfll33.36. 169. 173. ,'^/ 1^9^140 
DflTfl72. 198.36. 165.36. 18. 1. 0 

fi|lTR72/ 76/ 115.0/ 165. 157.248 
rRTR16. 169.1.36.212.208/ 10 
DHTfl 1 65 . 203 . 20 1 / 3 . 1 44 / 4 / 28 1 
I1RTR7 . 1 44 . 3 . 76 .72. 235 . 1 97 
DUTR 1 97 / 240 . 249 / 1 69 .■ 0 / 1 33 / 252 
PhTR 1 33 / 25 1 / 169 . 1 / 44 / 1 4 1 / 2 
DHTfl24e . 4 / 1 69 . 32 . 1 33 . 25 1 / 1 69 
DriTfll91 / 133.252/ 169. 192. 24. 10 
riflTH25 1/133/251/1 65 . 283 .^81. 3 
DRT R203 . 4/1 69 . 24 / 208 ..V<i,<M\ 
DRTfl6 / 288 / 4 / 1 69 / 1 6 / 208 / 1 0 
LiRTfl20 1.5. 208 .4.1 69 . 3 . 208 
DRTfl2 / 1 69 . 0 / 24 / 1 0 1 / 25 1 / 1 33 
DRTfl25 1 . 1 60 / 0 / 1 69 . 54.1 33 . 1 
Ei1TR177. 251/240/3/ 153, 119.2 _ 
DRTH200/ 192.8.2y8.ii44. 132. l9o| 



Programming 



BASIC LOADER 



:;4:jQ 

2 1 rij 

£450 
2460 
2470 
2430 
2490 
2500 
2510 
2520 
2530 
£540 
2558 
12560 
12570 
2580 
[ 2590 

2610 
2620 

1 2630 
2640 
2650 
2660 
2670 
2630 
2650 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 

12810 
2820 
2330 
2840 

12850 
2360 
2870 
2880 
2S90 
2yu0 



DHTH169 .55.. 133.. 1 . 165.. 263.. 133 
DRTFU97.. 173.. 141..2. 141.- 142..2 
:iflTFl9G.. 1G5.. 153.. 203. 4. 165. 157 
DRTfl20S . 3 .. 76 .. 37 .. 24 1 .. 1 65 . 2 1 1 
riflTfll33..202. 165.214.. 133.201. 15.: 
DflTfi72.. 138.72. 165.208.240.6 
DFlTfl76. 58. 230. 32. 22. 231 . 165 
riflTfll93. 133.204. 141 . 146. 2. 240 
riflTR247.. 120. 165. 207. 240. 12. 165 
DflTfl206. 174. 135.2. 160.0. 132 
DflTfl207 . 32 . 1 9 . 234 . 32 . 1 80 . 229 
DflTfl201. 131/208. 16. 162.9. 120 
DnTfl!34,. 198. 189.230.236.. 157. lH; 
IiflTFi2 .■ 202 . 208 . 247 . 240 . 207 . 20 1 
DflTfl 1 3 . 208 . 3 . 76 . 2 . 230 . 20 1 
DflTni7.20S. 193.. 166.214.224.24 
DflTfl240 . 3 . 76 .15.132.162. 24 
DRTFI 1 60 . 0 . 24 . 32 ,. 240 . 255 . 230 
DRTFI20.208.2.23O.. 21. 32. 19 
DRTR 1 66 . 1 60 . 1 .. 1 77 . 95 . 203 .• 1 6 



20. 133.21. 169 
32.30. 171.76 
■95. 133 
.95. 133.21. 169 
169. 132. 141 
132. 104 



2930 
2940 
2950 
2960 
2'^70 



DRTR 169. 255. i; 
DRTR 135. 160. 1-32.. 32. 
DRTRIS.. 132. 160.2. V. 
DRTfl20.200. 177 
DRTR162. 141.0.:: 
DflTRl.3. 104. 141. li 
DRTR141. 134. 132. 160. 1. 132. 15 
DfiTR76.215. 166. 169. 139. 141.0 
DHTfi3. 169. 227. 141 .1.3. 173 
DRTfll34. 132.72. 173. 183. 132.72 
DRTR76. IS. 132.0. 1. 13. 13 
DRTR 1 3 . 42 . 42 . 42 . 42 . 42.42 
riRTfl42. 42. 42. 42. 4$. 42. 32 
riRTfi69 . 78 . 68 . 32 . 79 . 70 . 32 
DPiTflSe. 82. 79. 71 . 82. 65. 77 
DflTfi32> 42. 42. 42. 42. 42. 42 
DFlTfl42.42.42.42.42.42. 13 
DflTfle, 32. 33. 171 . 32. 121 . 0 
DflTfi240 . 80 . 240 . 34 . 20 1 . 1 63 . 240 
DflTfil07.201.166.24.240.102.201 
DflTR23S. 208. 20. 160. 1 . 177. 122 
DflTR201.2.208. 12.32. 115.0 
DflTfl32. 115.0.32. 139. 133.76 
DflTfl233 . 1 32 . 32 . 1 2 1 . 0 . 20 1 . 44 
riflTfl249 . 55 . 20 1 . 59 . 240 . 97 . 32 
riRTfll58. 173.36. 13.48. 195.32 
DflTR22 1 . 1 39 . 32 .135.1 30 . 32 33 
riRTR171.. ::2..59. 171.208. 184. 169 
DRTRO.. 157.0.. 2. 162/235. 160 

r..-^-ii . : :-, ::? . 208. le. 169. 13 

3:.HThj2. 71, 1 ri..36. 19. 16.5 
DRTR 169.10. 32 .71.171. 73 . 255 
DRTR96 .. 56 . 32 . 240 .255.152. 56 
DMTfl233.. 10.. 176.252.73.255. 105 
DRTR 1 .. 200 25 . 8 .. 56 . 32 . 240 
LflTfl255.. 132.9.32. 155. 183.201 



2980 DflTI=141. 240. 3. 76. 8. 175.40 
2990 DflTfll44. 6. 138.529.9. 144.5 
000 DRTR 1 70 . 232 . 202 . 208 . 6 . 32 . 1 1 5 
0 1 0 DRTRO . 76 . 238 . 1 32 . 32 . 59 . 1 7 1 
3020 DflTR20S. 242. 76. 30. 171 . 32. 12 
3030 DflTR134.32.250. 174.32. 121.0 
3040 DPITR32 . 49 . 1 34 . 1 76 . 8 . 32 . 69 
3050 DRTfll34. 142. 111. 134. 176.66.32 
i:060 DRTR46 . 134.1 76 . 8 . 32 . 73 .134 
::O70 DflTfll42.112.134. 176.53.32.46 
3030 DflTfll34. 176/8/32.72. 134. 142 
3090 DflTfll 13/ 134. 176. 40/ 32. 46. 134 
3100 DflTR176.8.32.72. 134. 142. 114 

1 1 0 DRTR 1 34 . 1 76 . 27 . 32 . 46 .134,1 76 
3120 DflTfl8.32.72/ 134. 142. 115. 134 
3130 DfiTfll76. 14.32.46. 134. 144.3 
3 1 4 0 rflTfl76 / 8 . 1 75 . 32 . 75 / 1 34 / 1 42 
3150 DRTfllie. 134.32.247. 174. 173. 116 
3 1 60 DRTR 1 34 . 240 . 5 . 1 69 . 1 47 . 32 . 22 
3170 DflTR231. 173. 113. 134. 141. 134. 2 
3180 DRTfll73/ 114. 134. 141.33.203 173 
3190 DfllflllS. 134. 141.32.208. 172. Ill 
200 DRTR 1 34 .174.112.134 24 . 76 . 240 
2 1 0 DRTR255 56 ,. 32 240 . 255 . 140.111 
3220 DRTR 1 34 . 1 42 . 1 1 2 . 1 34 . 1 73 . 33 . 208 
3230 DRTfll41. 114. 134. 173.32.203. 141 
240 DRTRllS. 134. 173. 134.2. 141. 113 
250 DRTR134. 169.0. 141. 116. 134.96 
3260 DRTfl32. 115.0.201.44.208.2 
3270 DRTfl56 . 96 . 20 1 . 4 1 . 240 . 2 . 24 
3280 DflTfl96. 184. 104. 32. 1 15. O. 76 
3290 DflTR230 . 1 33 . 1 69 . 40 . 44 . 1 69.1 6 
500 DRTR44. 169.2.44. 169.25. 141 
510 DRTRUO. 134.32. 158. 183.236.. 110 
520 DflTR134.. 176. 14.32. 121.0.201 
3330 DRTR41 . 240.. 211.. 201 . .44.240.213 
3340 DRTR76.3. 175. 162.. 14.76/55 
3350 DRTR 1 64 .■ 0 . 0 . 0 . 0 . 0 . O 
3360 DRTRO . 32 . 225 . 1 38 . 32 . 1 34 . 1 33 
3370 DRTR 1 33 . 39 . 1 62 . O . 32 . 183.1 37 
3380 DRTfll62. 0.32. 223. 134. 134.252 
3390 DRTR32.213. 137. 120. 173.0.3 
3400 DRTR141. 196. 138. 173. 1.3. 141 
3410 DflTfll97. 138. 169.92. 141.0.3 
3420 DflTR169. 138. 141 . 1 . 3. 88. .32 
3430 DRTfl232 . 137.76.1 79 . 1 34 . 32 . 93 
3440 DflTR138.32.238. 137.76. 167. 134 
3450 DRTR 165. 252. 56. 229 .34/ 240 .3 
3460 DflTfl76.5/ 135/ 164/35. 162/64 
3470 DflTfll65. 1.41.254/ 133/ 1/189 
3430 DRTR64. 191.240.7. 145.87.232 
3490 DRTfl200.76. 199. 134. 165. 1.9 
3500 DflTfll/ 133/ 1/136. 132. 35/ 76 
3510 DflTfll70.134.32.128/l38/197/89 
3520 DflTfl240/3.76.8/ 175/32/ 128 
3530 DRTfll38/240. 17. 197. 89.. 240. 13 ^ 



BASIC LOADER 

3540 DflTfil57/ 128. 191.232,224,64,208 

3556 DfiTR239, 162,23,76,55, 164, 169 

:-;56e DflTRQ .. 1 57 .. 1 28 , 1 9 1 96 .• 1 60 , 0 
357e DHTfi 1 77 . 87 .■ 1 33 , 26 , 200 .. 1 77 .. 87 
3580 DflTfi 1 33 , 2 1 , 1 62 , 0 , 200 , 1 96 .. 35 
3590 DFITfl240, 10, 177,87,157,0,2 
3600 DflTfl232, 224, 86, 208, 241 .. 165, 1 
36 1 0 DRTR4 1 .. 254 ..133. 1 1 €0 .0.185 
3620 DflTfi 1 28 .. 1 9 1 .• 249 , 3 1 37 .. 0 ,. 2 
3630 DflTfl232, 200, 224.. 87.. 203. 242, 165 
3640 DPlTfll, 9, 1, 133, 1, 165,35 
-:S50 DRTfl24 , 1 0 1 , 34 .. 1 68 .. 1 65 , 35 , 24 
3660 DflTfl 101.. 252 .. 1 33 . 35 .. 1 98 35 ,• 1 77 
3670 DflTflS7, 157,0,2,200,232,201 
3630 DRTfl0 , 240,10, 224 , 38 , 208 , 24 1 
3690 DflTf=ll69, 0,157,0,2,232, 142 
3700 DRTfl 1 85 , 1 35 , 1 38 , 24 , 1 05 , 4 , 1 33 
3710 DflTflU, 173,2,3, 141, 186, 135 
:-:720 DflTR 1 73 , 3 , 3 , 1 4 1 , 1 87 , 1 35 , 1 69 
.-;730 DRTR 1 36 , 1 4 1 , 2 , 3,169,135,141 
■:740 DRTfl3 , 3 , 32 , 1 39 , 1 38 , 1 64 , 1 1 
3750 riRTfl76, 164, 164, 173, 136, 135, 141 
3760 riHTR2 ,3,1 73 , 1 37 , 1 35 , 1 4 1 , 3 
3770 DRThS , 32 , 1 65 , 1 38 , 1 65 , 87 , 1 97 
:';730 DRTR45 , 208 ,6,165,83,197, 46 
3790 DflTfl240, 19, 173, 135, 135, 201 , 1 
3800 DRTR240 ,3,76,1 70 , 1 34 , 160,2 
38 10 DRTR 1 32 , 35 , 1 62 , 0 , 76 ,173,134 
-"320 DflTfl76 ,75,1 38 ,0,0 , 0 , 1 65 
3830 DflTfl46 , 1 33 , 96 , 1 65 , 45 , 1 33 , 95 
3840 IiflTR56 , 229 , 47 , 1 65 , 96 , 229 , 48 
3850 DRTR 144,3,76,1 67 , 1 36 , 32 ,127 
3ft6ri DRTR 1 36 , 1 65 , 37,240 , 43 , 20 1 , 1 
3870 DRTR240, 71 , 201 , 2, 240, 92, 169 
3330 DHTR37, 32, 210, 255, 32, 157, 136 

DflTR 1 69 , 6 1 , 32 ,210, 255 , 1 60 , 2 
3900 IiflTfll77,95,72,200, 177,95, 168 
3910 DRTfll04, 32, 145, 179, 32, 221 , 189 
3920 DflTR32,30, 171,76,99, 136, 169 
3930 DflTfl32,32,210,255,32, 157,136 
3940 DflTfll69,61,32,210,255,32, 133 
3950 DflTR177, 165,71., 164,72,32, 162 
3960 DflTfll87,32,221, 189,32,218, 189 
3970 DflTfl76, 99, 136, 32, 157, 136, 169 
3980 DflTR47, 160, 136,32,30, 171,76 
3990 DRTR99 , 1 36 , 32 ,61, 32 , 70 , 85 
4000 DflTR78 , 67 , 84 , 73 , 79 , 73 , O 
4010 DflTfll62,3, 139, 132, 1-37,32,210 
4020 DflTR255,224,3,208,3,32, 157 
4030 DRTfll36,202, 16,248, 160,4, 177 
4040 riflTfl95 , 1 33 , 35 , 1 36 ,177,95,1 33 
4050 IjflTR34 , 1 36 , 1 77 , 95 , 32 , 36 , 1 7 1 
4riK0 DflTR 1 69 , 34 , 32 ,210,255,169,13 
4070 DflTfl32, 210, 255, 32, 225, 255, 208 
4080 DRTR 1 , 96 , 24 , 1 65 , 95 , 1 05 , 7 
4090 DflTfll33, 95, 166,96, 144, 1,2-32 



4100 
4110 

4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 
4500 
4510 
4520 
4530 
4540 
4550 
4"=I6fi 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
4650 



DflTfll34, 96, 76, 196, 135, 160. 0 
DfiTfll32,37,200, 177,95, 18,38 
DRTR37,74, 153,69,0, 136, 16 
DRTfl244, 165,69,32,210,255, 165 

DRTR70, 240, 3, 32, 210, 255, 96 

DflTfl 1 65 , 70 , 208 ,5,169,32 , 32 
DflTfl210, 255, 96, 169, 13, -32, 210 
DflTfl255, 165,47, 133,95, 165,48 
DflTR133,96, 165,96,197,50,208 
DflTfl6, 165, 95, 197, 49, 240, 173 
DMTR32 , 225 , 255 , 240 , 168,32, 127 
DRTfl 1 36 .■ 1 65 , 37 , 240 , 1 0 , 20 1 , 2 
DflTfl208 , 3 , 1 69 , 36 , 44 , 169 , 37 
DRTfl44 , 1 69 , 32 , 32 , 2 1 8 , 255 7 32 
DflTfl 157,1 36 , 1 69 , 32 , 32 , 2 1 0 , 255 
DflTR 1 69 , 40 , 32 ,210, 255 ,165, 95 
DRTR24 , 1 05 , 3 , 1 33 , 25 1 , 1 65 , 96 
DflTfl 105,0, 133,252, 160, 1, 177 
DRTR2S1 , 133, 253, 169, 0, 133, 254 
DflTfl6,253,38,254, 165,253,24 
DflTR 1 0 1 , 25 1 , 1 33 , 253 , 1 65 , 254 ,101 
DflTfl252, 133,254, 160,0, 177,253 
DHTfll41, 131, 137,200, 177,253, 141 
DRTfll30, 137,208,3,206, 131, 137 
DRTfl206, 130, 137, 173, 131, 137, 174 
DRTfll30, 137, 164,95, 140, ISO, 137 
DflTfl 1 64, 96 , 1 40 , 1 3 1 , 1 37 , 32 205 
DflTfll89, 172, 130, 137, 132,95, 172 
DflTfll31, 137, 132,96,56, 165,253 
DflTfl233 ,2,1 33 , 253 ,165 , 254 , 233 
DRTRO , 1 33 , 254 , 1 9? , 252 , 208 , 6 
DRTR165,253, 197,251,240,8, 165 
DflTfl44 , 32 ,210, 255 , 76 , 16,1 37 
DflTfll60, 3, 177,95, 133,251, 136 
DflTfll77,95,24, 101 , 95, 133, 95 
DRTfl 1 65 , 96 ,101 , 251,1 33 , 96 , 1 69 
DflTfl4 1 , 32 , 210, 255 , 169,1 3 , 32 
DflTfl2 1 0 , 255 , 76 , 1 80 , 1 36 , 0 , O 
DflTR34 , 32 , 6 1 , 36 , 32 , 1 34 , 1 33 
DRTR 133, 89, 162, 0, 32, 188, 137 
DflTR32 ,218,137,1 20 ,173 , 0 , 3 
DflTfll41, 196, 138, 173, 1,3, 141 
DflTR 1 97 , 1 38 , 1 69 , 92 , 1 4 1 , 0 , 3 
DflTR 1 69 , 1 38 , 1 4 1 , 1 , 3 , 88 , 32 
DflTfl232 , 1 37 , 32 , 93 , 1 38 , 32 , 2 3:3 
DflTfl 1 37 , 76 , 1 76 , 1 37 ,76,8,1 75 
DflTfl32, 128, 138,240,243, 197,89 
DRTfl240, 13, 157,64, 191,232,224 
DflTfl64 , 208 , 239 ,162, 23 , 76 , 55 
DflTfll64, 169,0, 157,64, 191, 134 
DflTR34 , 96 , 1 65 , 43 , 24 , 1 05 , 2 
Dfl Tfl 1 33 , 87 , 1 65 , 44 , 1 05, 0, 1 33 
DflTflSS , 96 , 1 62 , O , 1 60 , 2 , 1 32 
DflTfl35, 165, 1,41, 254, 133, 1 
DflTfl 1 77 , 87 , 240 , 33 , 22 1 , 64 , 1 9 1 
DRTfl8, 165, 1,9, 1, 133, 1 ^ 



BASIC LOADER 

4660 DflTfl40. 208. 1, 200 .■ 232 . 228 34 
4670 DfiTfl208,227.. 96, 230 . 35.. 164.. 3! 
4680 DFITfll62. 0. 177.. 37.. 240. 3, 76 
4630 DflTfl238. 137, 165. 1 .. 9. 1 . 1 
4700 DflTfl 1 .. 1 65 . 87 . 56 . 233 . 2 .. 1 
47 1 0 riflTli87 . 1 65 .• S3 .. 233 . 0 .. 1 33 
4720 DRTFil6U/0/ 177.87.. 133.. S9. 290 
4730 DfiTFi 1 77 .. 37 . 1 33 . 83 .. 5 . 85 . 240 
4740 'DflTFlie.. 165.39.24. 105.2. 133 
4750 DRTfiS7 . 1 65 .. 33 1 OS .0.1 33 . 38 
4760 DHTfl76.. 232,. 137.. 120. 173. 196. 133 
4770 DflTR141.. 0.. 3, 173. 197. 138. 141 
4730 DHTfll.3.S8.76. 116. 164.96 
4790 DRTfll60.0.32. 139. 138. 169. 145 
4300 riRTfl32.210.255. 177.87. 133.20 

■ 1 DflTfl200 .177.37.133.21.32.19 
-L_ij IjHTfll66.32.201.. 166.32. 165. 138 
4830 DflTfl230.35. 164.35.162.0/96 
4840 DnTn23e. 122. 208/ 2. 230/ 123. 166 
4850 DflTfle. 177. 122.96. 165.34. 141 
4360 DRTR 1 9 1 .. 1 33 .. 1 65 . 35 . 1 4 1 . 1 92. 138 
4370 DRTfll65.87. 141. 193. ijC- 165. 88 
4330 DRTR 1 4 1 . 1 94 .. 1 38 . 1 65 . 252 .. 1 4 1 . 1 95 
4890 rinTfll.38. 96.. ITo.. 11^1 .138. 13.3. 34 
4900 DRTR 1 73 . 1 52 .. 1 33 .■ 1 33 . 35 . 173.1 93 
4910 DflTfll33. 133.37. 173. 194. 133. 133 



COLLINS - THE BEST IN COMPUTING 



4920 riflTRSS .. 1 73 . 1 95 . 1 38 . 1 33 . 252 .. 9 
4930 DfiTflO .. 0 .0.0 . 0 .0.0 
4940 DflTfl 1 69 . 0 . 1 33 . 1 0 . 32 .212.225 
4950 DRTR 1 69 . 0 . 1 33 . 1 35 . 1 kZ 45 .. 56 
4960 riflTfl233 .2.1 70 . 1 65 . 46 . 233 .• O 
4970 DflTR16S. 165. lO. 32.. 213. 255. 32 
4980 IiRTfl51. 165. 165.45. 164.46.56 
4990 DflTfl233/ 2. 133. 37. 152. 233.. O 
5000 DflTni33/88. 160.0. 177.37.203 
5010 DflTfl27.200. 177.87.203.22. 165 
5020 riflTn37 .. 24 . 1 05 2 . 1 33 . 45 .. 1 3:3 
5030 DflTfl47 . 1 33 . 49 . 1 65 . 33 . 1 05 . 0 
5040 DflTfl 1 33 . 46 . 1 33 . 48 . 1 33 . 50 . 96 
5050 DflTfll60/0/ 177/87/ 133/89/200 
5060 DflTfll77/87/ 133/88/ 165/89/ 133 
5070 DRTflS7.76.242/ 138/76/113/168 
5030 DflTfl76.8. 175.76.8/ 175/76 
5090 DflTfl8/ 175.76/8. 175/76/8 
5100 DfiTfll75/76/8/ 175/76/8/ 175 
5110 DfiTfl76/ 8. 175/76/8/175/76 
5120 DflTfl8. 175.76/8/175/76/8 
5130 DflTfll75. 76.8/ 175/76,8/ 175 
5140 DflTfl76.8. 175/76/8/ 175/76 
5150 DflTfl8/ 175/76/8/ 175/76/8 
5160 DflTfll75/ 76/ 8/ 175/ 76/ 8/ 175 
5 1 70 DflTfl76 / 8 . 1 75 / 76 / 8 / 1 75 / 76 / 999 



•• TAPE BACK UP DEVICES 



Advanced Commodore 64 BASIC Revealed 
Nick 



Although It is relKivelx easy to learn to prognm the 
Commodore 64 in BASIC, advanced programnen need 
to know much more than how to use the fundamental 
commands. This book explains all these details and sets 
out a unique library of routines to add extra commands 
to BASIC. 0 00 383068 8 £9.95 

Advanced Commodore 64 
Graphics and Sound 
Nick Hampshire 

Any programmer wishing to make full use 
of the graphics and sound capability of the 
Commodore 64 will find this book an 
invaluable mine of essential informatkxi - 
much of it prevkxoly unpublished. 0 00 383089 6 £ 1 0.95 
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I Your Commodore's man in 



|the States, Burton Rubin, 
[attended the launch of the 



[Amiga. Here's his report plusj 



iBrendin Lewb's impressions 



I of Metacomco — makers q| 

I Amigados. 



US View 

FOR THE PAST TWO YEARS. WISPS OF 
rumours, insubstantial as smoke, have 
appeared in various magazines 
concerning the fabled, long awaited, 
Amiga computer. Originally called the 
Lorraine, the produ« of the Amiga 
Corporation, the machine, a 32 bit 
computer with fabulous graphic and 
sound capability, was to be the ultimate 
home computer. 

Silicon Valley, as we all know, is littered 
with the bones of "ultimate home 



cxMnputers". Timex-Sinclair, Texas Instru- 
ments, Coteco, Mattel, and even the 
mighty IBM have all seen their offereings 
for the home market wither away to a 
dusty death. When Jack Tramiel left 
Commodore, there was some speculation 
that his plan might be to purchase Amiga, 
(and with it, the rights to the wonderous 
Lorraine) and use the new machine as the 
saviour of the almost moribund Atari. By 
purchasing, Amiga, Commodore beat 
Atari to the punch. 

Commodore first exhibited the 
machine at the June, 1984 Consumer 




THE AMIGA 




The Amiga Specifications 

Commodore Amiga 
66000 at 7MHz 
256K standardd: 256K 
expatulon slot; Up to Mb 
192K operating system. 
320 X 200 32 colours; 320 « 
400 32 colours 
640 X 200 16 colours; 640 x 
400 16 colours 
Colours selected from a 
palette of 4096 
Four audio channels 
including stereo and 
speech 

y/i inch floppy 880Kb 
Amigados, speech, Basic, 
Graphics 

MbceMancou*! Peripherals: Videodisk 
unit, hard disk plus 1M 
byte RAM, colour 
monitor, modem. Three 
custom chips inside the 
Amiga take much of the 
processing burden away 
from the 68000. The very 
high speed graphics are 
handled by one of these 
chips. 



Special Feat:ure 



Electronics show and its specifications 
were impressive. The Motorola 66000 was 
chosen for the central processing unit. 
This Is a 32 bit chip with a 16 bit bus. 
Capable of addressing up to 16megabyte$ 
of memory, it is the same chip that powers 
the Apple Macintosh. Tramiel's riposte 
was the 130ST and S20ST, 32 bit machines 
running GEM. The Commodore camp 
responded with., silence. Sure, there was 
plenty on the sparlding, rational new 128, 
and even pictures and publicity on the 
new notebook computer. But 
Commodore breathed nary a word about 



Logo, and Lisp will be available at the time 
of introduction, as well as a very powerful 
version of Microsoft Basic. Third party 
publishers will have more than 20 games 
available when the machine hits the 
shelves. Arktronics has already completed 
work on a videodisk interface. 

The Amiga works through the now 
familiar system of menus, windows, icons, 
multitasking, and a mouse - first 
pioneered by Apple with the Lisa. Up to 50 
windows can be open and running on the 
Amiga, though this is obviously more than 
anyone can manipulate without going 



UNVEILED 



the Lorraine, and the rumours continued 
to fly. 

At the official premier of the Amiga 
computer, hosted (quite grandly) by 
Commodore at the Vivian Beaumont 
theatre at Lincoln Centre, the rumoun all 
came true. 

The specifications do not convey the 
power of the machine. The standard con- 
figuration of the Amiga Includes a 
Motorola 68000 microprocessor, running 
at almost eight MHz, with 2S6K of RAM, 
internally expandable to S12K. The speed 
of this microprocessor is further abetted 
by a proprietary three chipset which frees 
the 68000 from routine graphic and I/O 
tasks. 

The Amiga is controlled by an 89 key 
keyboard with numeric keypad, cursor 
and special f u notion keys, or a two button 
mouse. It features a buih in three and a 
half inch disk drive (8B0K formatted), 80x 
25 line text display, 640 x 400 resolution 
and a palette of 4,096 colours (of which, 
any 16 can be on the screen at one time in 
high resolution mode). There are parallel, 
serial, and second drive ports, two recon- 
figuraUe joystick ports, as well as text to 
voice and professional quality four 
channel multi-voice music synthesis 
capability. ABasiC, Amiga ODS, and 
Amiga Tutor will be bundled with the 
machine. 

Software availability, the bane of all 
new computer introductions, would 
seem not to be a problem here. Thanks to 
the Emulator - a software option - the 
Amiga can run IBM PC compatible 
software packages like Lotus 1-2-3. Word- 
star, and D Base III, In either 3.5 or 5.25 
inch disk format. 

In .iddition. when introduced in Sept- 
ember, the Amiga will have available 
more than 20 programs including word 
processing, accounting, productivity, 
education, speech synthesis, telecom- 
munications, paint, animation, and 



insane. The Intuition operating system, 
working through a system of "gadgets" 
makes windowing an easier and quicker 
task than it is on the Macintosh, or with 
the GEM operating system of the Atari. 

The animation power of the machine is 
almost beyond description. It should 
open new vistas for anyone who needs 
professional visual aids. Its value to the 
small advertising agency, or any small 
business should be incalculable. 
Combined with the phenomenal multi- 
tasking capability, Amiga should be a 
formidabie weapon in thie business wan. 

With business applications firmly in 
mind. Commodore has chosen to 
merchandise the machine through 
specialist dealers. Long ago. Commodore 
pulled the plug on computer stores. In 
favour of mass market merchants. 

The powers at Commodore are 
reversing the decision that made them 
such a commercial success and critical 
failure. It remains to be seen just how 
easily Commodore will be accepted by 
the same computer stores which were 
abandoned a few years ago. 

At a list price of $1295, the Amiga 
represent excellent value. However, it's 
unlikely to be found at the local K Mart. 

My feeling is that acceptance in the 
computer stores may come gradually, but 
it will definitely come. The machine is 
simply too good to be ignored. The $1295 
price tag includes a healthy mark-up for 
the dealers, and Commodore has signed 
up 800 RCA service locations to provide 
service support. With the advent of the 
Amiga, Commodore has both Apple and 
IBM lined up in its sights. 

Thomas Rattigan, president of 
Commodore North America, is talking 
tough. "Commodore" he says, "is a 
strong, lean, aggressive, organization", 
and he intends to have the Amiga 
showcased in 10,000 outlets within a year 
of its introduction. He feels that the 
Amiga is a great leap forward (shades of 



Sir dives QLI). 

Irving Could, Chairman of the 
company, sees the future of Commodore 
in "sophisticated, high end systems", with 
"excellent price/performance ratios" and 
"a full, rich, product line". That doesn't 
sound like the marketing philosophy that 
we've all grown to know and love. 

The Amiga, though, is a machine 
capable of changing the philosophy of a 
company. Where the trusty old 64 was a 
Ford, and the Plus Four an Edsel, the 
Amiga is a Ferrari. The ultimate decisions 
will be made in the marketplace. Don't 
bet against the Amiga. 

The UK Connection 

Tucked away in the corner of a small 
square in Bristol is the software house 
Melaromro, What is Metacomco? It is the 
company which has written Amigados, 
the operating system for the new' 
Commodore Amiga. Metacomco is not a 
large company - with a staff of 25 - but it 
does have a good track record, working 
on software for both the Sinclair QL and 
the Atari 520ST. 

Upon n>eeting a few of the staff It's 
quite easy to see that the firm's success is 
based on three main factors - sound 
management, expertise and, most 
notably, enthusiasm. Even some members 
of the senior management seem like small 
children playing with a raw toy whenever 
the Amiga is mentioned. Even this cynical 
reporter was surprised at its performance. 
Though, as ever I'm still not totally 
convinced, I'll reserve final judgement for 
the full production model. Metacomco's 
staff, on the other hand, have had the 
word cynical totally erased from their 
memories. It was difficult for them to see 
a market into which the Amiga would not 
fh. 

The whole story really started about 
three years ago when Amiga Inc. started 
work on a new machine. In November 
1964, Commodore took over Amiga and 
thus the machine. Previous to this though. 
Commodore had already approached 
Metacomco concerning Tripos (nvhich is 
the framework around which Amigados is 
built). From here, Metacomco has never 
looked back and has written varioiA bits 
of software for the Amiga, including a 
version of Basic. 

Although, for most of the day it was 
difficult to stop our host talking, I did 
finally get an ominous silence when I 
broached the subject of Amiga II. The 
only reply I did get was that, due to the 
open technology of the Amiga, the 
Japanese would be the first to producean 
Amiga look-a-like and that ideas were 
already in the pipeline for something 
within the next 12 months. 

Finally, my thanks to all at Metacomco 
for a very enjoyable day, and for 
providing what Commodore UK could 
not (or would not), a look at the Amiga. 
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[Split your memoryj 
Iwith this useful littlel 



Introduction 

WHEN USING YOUR C64 TO 
develop Basic programs theft- 
are times when it would be 
useful to have another 
machine set up close to hand in 
order to run small utility 
programs, for instance hex 
conversion, address calcula- 
tion, etc. In schools, two pupils 
sharing one machine must be 
worlting on the same program 
unless a very disciplined 
approach is used. Split 64 is my 
attempt to solve these 
problems without incurring 
the cost of an extra machine. 



^am splits Basic 
to two areas of just 
^Sl allowing the machine 
'hold two different Basic 
jrams at the same time. 
Switching between areas is 
achieved by holding down the 
shift key and pressing the 
control key. Each area 
maintains the screen informa- 
tion from the last time you used 
it. The variable contents also 
remain intact. The second 
screen information is stored at 
the top of memory leaving 
approximately 3K free for 
j things like Centronics interface 
i software. The area from JCOOO 
is also free for utilities. 

In the initial start up of ihe 
program, I set the screen 
colours up to the normal blue 
for area (al and green for area 
(b|. If these are not to your 
liking then just change them 
with the normal POKEs and the 
colours you set will be stored 
when switching between areas. 
If while using this program, 
run /stop restore is pressed, 
then as normal the screen will 
reset to blue and clear. 
However, the shift control 
I switch will no longer work so to 
■■■■ re-start Split 64 without losing 
your programs, type SYS 
(35896) [return]. SYS (3S840) 
resets split 64 completely. 






1 REM ••••♦•••••••••••••••••••••"»-"<"• 

a REfi • • 

3 REM • R. GREEN 1/B/B5 • 

4 REM • • 

5 REM ••••••••••••••••••••••••••••••••• 

8 A-35B40 

10 PRINT"CCLEftR3CDOUIN3CRIGHTDCRIGHT3CRIG 
HTDCRIGHTKRIGHTDCRIGHTDCRIGHTDCRIGHT3CR 
I6HT3CRI6HT3CRIBHT3CRIBHT3CRIGHT3CRIGHT3 
CRIBHT3CRIQHT3CRUSQN3SPLIT BHCRUSOFFD" 
15 print"cd0un3c down 1 c d0un3 c dduin] c down 1 c 
dquin] c dduinl c d0un3 c ddun] c ddund c r i ght3 c rig 
ht]cright:cright3cright:lright]CRIGHt:cr 

IGHTD C RIGHT] CRIGHT3C right: C RIGHT] C RIGHT] 

CRI6HT3CRIBHT] WORKING" 

SO READD 

25 C-C+D 

30 IF0<aTHEN40 

35 PaKEf^,D:A-A+l:GaTQ20 

HO IFC-37eBBTHENSYSC35B40D 

45 PRINT-CDDUNDCtJOUNDERRQR IN Df^TA" 

50 DATA16B, IB, 189,46, 141 , 141 , 134 , 2 , 202 , 1 

ss 

55 DATA46 , 141 . 141 . 33 . 208 . 202 . 1B9 , 46 , 141 . 
Ill 

60 DATA3S , aOB , 208 , 1B9 , 4B , 141 , 149 . 43 , 502 , 

IB 

65 DftTl=l24B , 162 , 2 , 153 , 0 , 157 , 0 , 8 , 157 , 0 

70 □ATA74 . 202 , 16 . 247 , 32 . 34 , 228 , 32 , 120 , 14 

0 

75 DATA3e, 34, 228,32, 120, 140 , 120 , 173 , 20, 3 
80 DATA72 , 173 , 21 , 3 , 72 , 1B9 , B7 , 14 1 , 20 , 3 
85 DATftlSg, 140, 141 , 21 . 3, 104 , 141 , Bl , 141 , 1 

04 

90 □ATA141 ,80, 141 , 88 , 76 , 1 15 , 164, 173, 141, 

a 

95 DAT«201, 5, 208, 23, 165,207,208,19,165,1 
57 

100 DATA201 , 128 , 208 , 13 , 32 , 120 , 140 , IBB , 25 

5, 160 

1 OS 0 ATft255 , 13B , 208 , 253 , 202 , 20B . 24B , 108 , 

80, 141 




esq Utility 




BASIC Loader (continued) 



110 DATAIBE, IB, 173, 134,5, 7a, 1B9,B3, 141 , 1 
41 

lis DPITA134, a, 104, 157,63, 141 , 205 , 173 , 33 , 
20B 

120 DATA72 , IBS . 53 , 141 , 141 , 33 , 20B , 104 , 157 
.63 

125 DATA141,20a, 173, 32 , 208 , 72 , 1B9 . 63, 141 

, 141 

1 30 □ATA38 , 50B , 104 , 157 , 63 . 141 , SOS , IBl . 43 

.72 

135 0ATA1B9, 63 . 141 , 149, 43. 104 , 157, 63, 141 
,50S 

140 DATI=«16,241 , 162 , 0 , 185 , 0 , 4 , 72 , 189,82 
145 DATftl41 , 157,0,4, 104, 157,82, 141 , 189,0 
150 □ATA216,72, 189,93,145,157,0,216,104, 
157 

1 55 DATA33 , 145 , 189 , 0 , 5 , 7S , 189 , BS , 142 , 157 
160 DATAO, 5, 104, 157,83, 145,189,0, 317, 7S 
165 OATAIBB , 93 . 146 , 157 , 0 , 317 , 104 , 157 , 93 , 

146 

170 DATAIBB , 0 . 6 , 75 , 189 , 85 , 143 , 157 ,0,6 
175 DATA104, 157, 83, 143, 189, 0,518, 75, 189, 

93 

1 80 DATA147 , 157 , 0 , 518 , 104 , 157 , 93 . 147 , 189 

,0 

185 DATA7 , 75 , 189 , 85 , 144 , 157 , 0 , 7 , 104 , 157 
1 90 OATABS , 144 , 1B9 , 0 , 519 , 75 , 189 , 93 . 148 , 1 

57 

1 95 OATAO , 519 , 104 , 157 . 93 , 148 , 533 , 334 ,0,3 

OB 

500 DATA13g,96, 1.8',3,B,3,8,3,B 
205 DAT AO , 74 , 0 , 74 , O , 74 , 354 , 346 ,14,1 
SIO DATA74,3,74,3,74,3,74,0, 140,0 
215 0ATA140,0, 140.345,340,13,0,0,-1 



Entering the Program 

To enter the program type in 
the Basic loader program, then 
SAVE it. Type RUN and the 
screen should flash, then clear 
to the normal Basic start up 
message. Note the much 
reduced free memory. Type in 
ashort Basic program and RUN 
it. Stop the program, hold 
down the shift key and press 
^ control. The screen should 
I now change colour and have 
I the Basic start up message on it. 
I You are now in the second 
I area. LIST and there should be 
I no trace of the program you 
I typed in. Shift control should 
I take you back to the first screen 
I and LIST will show your 

■= = ■= 



program is still there. If you 
wish to make a machiqe code 
copy of split 64 then first make 
sure you are in program area (a) 
before entering your machine 
code monitor. The start address 
is $8C0O and the end address 
$8D52. 

How it Works — 
General 

Split 64 takes advantage of the 
fact that the C64 operating 
system allows Basic to work 
within any free area of 
memory. To write your 
programs in another area of 
memory it is only necessary to 
change the pointers used by 
Basic in zero page. Change the 



pointers back and any program 
that was there before will still 
be there. It is also possible to 
change the area of memory 
used by the screen but when 
writinn this program it was 
decided to store the second 
screen along with the second 
colour map above Basic 
memory. The shift control 
switch is operated by a simple 
interrupt wedge. 

How it Works — 
Machine Code 

Initialise Routine 

This routine sets up area (a) 
colours, memory start, memory 



end, and ariable pointers from 
values fixed in Table 1, It then 

|)UK ,'p'o in Ihc tir<.t three 
In, .iti.in-. ,,\ Bjsu ni.Ti;nry for 

dieai (a| and (b). It then calls 
the swap routine, which stores 
the current screen and loads 
the contents of the second 
screen (rubbish at this time). 
Having swapped screens the 
Basic start up program is called 
which clears the screen and 
prints the start up message. This 
procedure is then repeated for 
area (a). Finally the wedge 
routine address is inserted into 
the IRQ vector, the normal 
vector address having been 
saved, then back to basic. 



Wedge Routine 

The wedge routine is entered 
on every IRQ. It first checks 
location $028D to see if the 
shift control keys are pressed. If 
not it jumps to the normal IRQ 
routine. If the keys are pressed, 
it checks that the cursor is off 
and that the computer is not in 
RUN mode. When all three of 
these conditions are satisfied it 
calls the swap routine. After 
swapping areas a large delay 
loop is executed to avoid 
multiple swaps. Control is 
then passed to the normal IRQ 
routine. 



Swap Basic 

This is the first part of the swap 
subroutine A loop is used to 
exchange the current screen, 
border and character colours, 
with the contents of Table 2. 
The same loop is used to 
exchange (he Basic pointers 
($2B-$38) again with the 
contents of Table 2. On start up 
Table 2 contains the fiiTed 
values for area (b). 



Swap Screen 

Once tnore a loop is employed 
to exchange the current 
screen and colour map stored 
above Basic memory. The. 
exchange is done eight bytes at I 
a lime. Not the most elegant I 
way to swap four areas of I 
memory but it was chosen to 
cause minimum disruption to 
the screen during the swap. 



Table 1 



INITIALISE ROUTINE 





a 2 


10 




Idx 


#*10 




index to tab! el 


Sc02 


bd 


2e 


8d 


Ida 


«8d2e. 


X ! 


tablel 


9 c 05 


8d 


86 


02 


sta 


«0286 




char, colour area 


8 COS 


ca 






de X 






next 


Sc09 


bd 


2e 


8d 


Ida 


%3d2e. 


X : 


tablel 


ScOc 


8d 


21 


dO 


sta 






screen colour area 


ScOf 


ca 






dex 






nex t 


SclO 


bd 


2e 


8d 


Ida 


%a<12e. 


X i 


tablel 


3cl3 


Sd 


20 


dO 


sta 


*d020 




border colour area 


8cl6 


ca 






dex 






>nex t 


8cl7 


bd 


2e 


8d 


Ida 


«8d2e> X ! 


' tablel 


3c la 


95 


2b 




sta 


«2b* x 


i basic mefflory size 


Sclc 


ca 






dex 








8cid 


10 


fS 




bpl 


♦8cl7 




• next 


Self 


a2 


02 




Idx 


*«02 






8c21 


a9 


00 




Ida 


#«00 




izero first 3 bytes 


8c23 


9d 


OO 


OS 


sta 


♦0800, X 


'both area a&b 


Sc26 


9d 


00 


4a 


sta 


*4a00. 


X 




9 c 29 


ca 






dex 








Sc2a 


10 


f7 




bpl 


♦8c23 






S c 2 c 


20 


'2.' 2 


e4 


jsr 


*e422 




basic start up a 


8c 2 f 


20 


73 


Sc 


jsr 


«8c7S 




: swap area 


Sc32 


20 


22 


e4 


isr 


♦ e422 




: bas i c start up b 


8 c 35 


20 


78 


8c 


jsr 


*8c7S 




: swap back 


Sc3S 


7S 






se i 








Sc3-7 


ad 


14 


03 


1 .:a 


t0314 




: i rq 1 qui 


9 c 3 c 


4S 






a 






: save i t 


3c3d 


ad 


15 


03 


1 da 


t0315 




: i r q hi gh 


3 c 40 


4S 






pha 






: save i t 


8c 41 


a9 


57 




Ida 


#♦57 




:low address wedge 


3c43 


8d 


14 


03 


sta 


♦0314 




: i rq vector 


3c46 


a9 


8c 




Ida 


#^8c 




shigh address wedge 


Sc4S 


8d 


15 


03 


sta 


♦0315 




: i rq vector 


Sc4b 


68 






pla 




I recover address ir 


8c4c 


8d 


51 


8d 


sta 


♦8d51 




: store 


Sc4f 


6S 






pla 






! recover address ir 


8c50 


8d 


50 


8d 


sta 


♦8d50 




istore 


8c53 


58 






cl i 








8c54 


4c 


74 


a4 


Jmp 


♦a474 




: ready for basic 



C64 Ut:ilit:y 



Table 2 



WEDGE ROUTINE 



8c57 


ad 


8d 


02 


Ida 


$028d : control shift pressed 


8c5a 


c9 


05 




c«p 


*«05 I 


8c5c 


dO 


17 




bne 


«8c75 (if not goto normal irq 


8c5e 


aS 


cf 




Ida 


•cf s cursor off 


8c60 


dO 


13 




bn« 


•8c75 :if not goto normal irq 


8c62 


a5 


9d 




Ida 


«9d sdirect mode 


8c64 


c9 


80 




CHip 


#•80 


8c66 


dO 


Od 




bna 


•8c75 (if not goto normal irq 


8c68 


20 


78 


8c 


j«p 


«8c78 


i swap area 


8c6b 


a2 


11 




Idx 


•«ff 




8c6d 


aO 


11 




Idy 


•♦ff 




8c6f 


88 






dey 




i delay to avoid l<ey bounce 


8c70 


dO 


fd 




bne 


•8c6f 




8c72 


ca 






dex 






8c73 


dO 


f8 




bne 


»8c6d 




Sc75 


6c 


50 


8d 


jmp 


(♦8d50) 


jump to normal irq routine 




■■■ Table 3 




SWAP 


BASIC 


Z.PAGE LOCATIONS 




8c 78 


a 2 


10 




Idx 


#♦10 


: i ndex to tabl e2 


8c7a 


ad 


86 


02 


1 da 


»02S6 


:char colour current 


3c7d 


48 






pha 




: save i t 


8c7e 


bd 


3f 


8d 


Ida 


♦8d3f > x 


: tabl e2 


8c81 


8d 


86 


02 


sta 


«0286 


s change char colour 


8cS4 


68 






pi a 




: recover char colour 


8 c 85 


9d 


3f 


8d 


sta 


«8ddf>x 


:store in table2 


8cSS 


ca 






dex 




! ne X t 


8 c 89 


ad 


21 


dO 


Ida 


«d021 


: current screen colour 


8c8c 


48 






pha 




: save i t 


3c8d 


bd 


3f 


8d 


Ida 


$8d3f , X 


: table2 


8c90 


8d 


21 


dO 


sta 


Sd021 


: change screen colour 


8c93 


68 






pla 




(recover screen colour 


8c94 


9d 


3f 


8d 


sta 


«8d3f*x 


(store in table2 


8c97 


ca 






dex 




(next 


8c98 


ad 


20 


dO 


Ida 


«d020 


(current border colour 


8c9b 


48 






pha 




( save i t 


8c9c 


bd 


3f 


8d 


Ida 


«8d3f , X 


( table2 


8c9f 


8d 


20 


dO 


5ta 


«d020 


: change border colour 



E 





Table 3 continued 



8ca2 


68 






pla 




8ca3 


9d 


3f 


8d 


sta 


$8d3ff X 




ca 






Qe X 




8ca7 


b5 


2b 




Ida 


*2b,* 


8ca9 


A& 






pha 




8caa 


bd 


3f 


8d 


Ida 


•8d3f>x 


Scad 


95 


2b 




sta 


%2b>x 


8caf 


68 






pla 




8cb0 


9d 


3f 


8d 


sta 


«8d3f , X 


8cb3 


ca 






dex 




8cb4 


10 


f i 




bpl 


«8ca7 



t recover border colour 
sstore in table2 
snex t 

s basic memory size 

ssave 

itable2 

: basic memory size., 
s recover 

Sstore in table2 
:next 

: repeat for other z.page 
locat i on« 



SCREEN SWAP ROUTINE 




Set. 6 


a2 


00 




1 dx 


tt^OO 


index for screen+col our mem 


8cbS 


bd 


oo 


04 


Ida 


*0400, X 


screen mem 


Scbb 


48 






pha 




save i t 


3c be 


bd 




Sd 


1 da 


t8d52- X 


second screen 


Scbf 


9d 


00 


04 


sta 


$0400.- X : 


store in screen 


Sc c2 


68 






pla 




recover 


'E' c c 3 


9d 


52 


Sd 


sta 


*Sd52. X 


store in second screen 


0 c c 6 


bd 


00 


d8 


1 da 


$d300* X 


colour mem 


y c c 9 


48 






pha 




save i i 


oc ca 


bd 


Sd 


91 


Ida 


*915d,x 


second colour mem 


Seed 


9d 


OO 


d8 


sta 


^dSOO, X 


store in colour mem 


3c dO 


68 






pla 




. recover 


Scdl 


9d 


5d 


91 


sta 


*915d> X 


'Store in second colour mem 


3c d4 


bd 


00 


05 


Ida 


«O50O, X 




3cd7 


48 






pha 






3c d8 


bd 


52 


8e 


Ida 


«8e52> X 




3c db 


9d 


OO 


05 


sta 


«0500, X 




ocde 


68 






pla 






Scdf 


9d 


52 


8e 


sta 


«8e52, X 


same but plus 256 


Sce2 


bd 


OO 


d9 


1 da 


*d900, X 




Sce5 


48 






pha 






Sce6 


bd 


5d 


92 


1 da 


«925d, X 




Sre9 


9d 


00 


d9 


sta 


*d900, X 




3c ec 


63 






pla 






Seed 


9d 


5d 


92 


sta 


*925d, X 




ScfO 


bd 


00 


06 


1 da 


«0600, X 




8c f 3 


48 






Dha 







c 



esq Utility 




Table 4 (continued) 





cf4 


bd 


52 


8f 


Ida 


*Sf52,x s 




cf7 


9d 


00 


06 


sta 


$0600* X s 




cfa 


68 






pi a 


: same but plus 512 




cfb 


9d 


52 


8f 


sta 


«8f 52, X t 


3c fe 


bd 


00 


da 


Ida 


^da00> X s 


SdOl 


48 






pha 


8 


Sd02 


bd 


5d 


93 


Ida 


S935d , X 






d05 


9d 


OO 


da 


Bta 


4da00> X 




3d08 


68 






pla 






3d09 


9d 


5d 


93 


sta 


$935d7 X i 




8d0c 


bd 


00 


07 


Ida 


♦0700, X 






dOf 


48 






pha 






O 


dlO 


bd 


52 


90 


Ida 








dl3 


9d 


00 


07 


sta 


*0700, X 






dl6 


6.S 






pla 




same but plus 768 




dl7 


9d 


52 


90 


sta 


«9052, X 






dla 


bd 


00 


db 


Ida 


«dbOO* X 






did 


43 






pha 








die 


bd 


5d 


94 


1 da 


«945d, X 






d21 


?d 


00 


db 


sta 


*db007 X 






d24 








pla 








d25 


vd 


Sd 


94 


sta 


*945d, X 






d28 


eS 






i n X 




ne X t 




d29 


eO 


00 




cpx 


#*00 


"255 done in each block 




d2b 


dO 


8b 




bne 


S8cb8 


:if not then go back 




d2d 


60 






rts 




ret urn 




TABLES 
Contents shown as at s 



rablel 



01 

OS 

03 



Sd2e 

Sd2f 

8d31 08 : 
3<J32 03 s 
8<J33 08 : 
8d34 03 I 
8d35 08 : 



low s.a 

high " 
1 oi.M e.a 
high " 

low B. arrays 
h igh " 
low e. arrays 

high " 



tart . 



Table2 

8d3f Ol 
8d40 4a 
S.141 03 
8d42 4a 
8d43 03 
8d44 4a 
8d45 03 
8d4^ 4a 



3d36 00 
8d37 4a 
Sd33 00 
8d39 4a 
8d3a 00 
8d3b 4a 
8d3c fe 
8d3d f6 



1 ow b/ac t i ve st r 
high 

low t/ " 

high " " 
low mefli top 

high " 

screen col our 
border colour 



Sd47 00 
8d4y Sc 
Sd47 OO 
8d4a 8c 



3d3e Oc schai colour 



Address for IRQ. 



8d4b 
8d4c 
8d4d 
8d4e 
8d4f 



8d50 31 
8dSl ea 
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Graphic landscapes 
The project 

COMPUTER-GENERATED GRAPHICS 
are increasingly finding their way into 
films. Among the most impressive and 
realistic effects that have been seen are 
he entirely artificial landscapes created 
■ some of the Star Wars films. This 
mth's project invoh«s the creation of 
tpiflfidal landscape of this kind, 
fpf course, far more sophisticated (and 
pensivel) equipment than a 
is needed to display graphics of a 
quality that U suitable for use in films. But, 
as we shall see, it is not too difficult to 
write programs that produce the basic 
"sets, and the quality of the results is 
.prisingly good. 
-. The theory the provides liie basis for 
the creation of these landscapes is known 
as fractal geometry. Without going too 
deeply into the theory, the idea behind a 
fractal curve is that it is not one or two- 
dimensional, but has a dimension which is 
a fraction. Curves of this kind describe, for 
example, rough surfaces, witii the 
degree of roughness determining the 
fraction giving the dimension of the 
fractal curve. They also describe many 
other naturally occurring curves, such as 
coast lines and hillsides, and this is what 
makes them eminently suitable for 
simulating landscapes. 

The project involves starting with a 
triangle and, by means of a simple 
procedure deriving from fractal 
geometry, sub-dividing it to give a graphic 
display that resembles a mountain. The 
further the sub-division process is carried 
out, the more realistic the result will 
appear. 



The solution 

The basic idea of the procedure for 
creating the mountain landscape is 
illustrated in Figures 1 and 2. The first 
figure shows that taking a triangle, finding 
the mid-points of its sides and joining 
them gives four smaller triangles. 
Repeating the process on each of the 
triangles gives a finer triangular 
■ the more it is repeated, the 



Figine 1 





Programming 



i 



fliwr the triangular mesh becomes. But 
the resuhs of this procedure do not 
resemble any natural phenomenon, 
simply because of their regularity. This is 
not a property to be found in nature, 
which is characterised by randomness. 

We can produce an element of 
randomness by perturbing the mid-point 
of each side by a random amount the 
variation of tvhich is proportional to the 
length of its side. The left-hand 
illustration in Figure 2 shows the resuh of 
doing this and drawing the four smaller 
triangles produced by one sub-division. 
The right-hand illustration shows what 
happens after two sub-divisions, 
demonstrating that none of the triangles 
can be drawn until all the mid-points have 
been found and then perturbed. 
Continuing this process will give an 
increasingly mountain-like display. The 
range of the perturbation for the mid- 
point of each side or, if you like, the 
degree of proportionately between the 
tange and the length of the side, 
effectively determines the fractional 
dimension of the final result. Different 
values for the range give quite different 
appearances to the mountain landscapes. 

This gives us the following form for a 
graphics program to draw an artificial 
mountain landscape. It should declare the 
arrays to be used, and there will be 
several, because we must store the poini 
lor all the triangles in the final display 
we cannot draw any of ihem until all ihel 
positions have been computed. Then it 
must read the co-ordinates of the corners 
of the basic triangle, prepare the high- 
resolution graphics screen, and carry out 
the sub-divltion of each side to give the 
points at the corners of the resulting 
triangles. To begin with, we will ignore' 
the perturbations of the mid-points that 
introduce the randomness. This simplifies 
the program a little,- gives resuht such as 
those in Figure 1, but provides a program 
which we can easily generalise to produce 
results like those in Figure 2. Finally, when 
the program has found the points for all 
the triangles, it only remains (o plot them. 

The main program based on this 
scheme is: 



10 DIMX(48). Y(48), S(3), T(3), U(12), V(12), 
XT(48), YT(48) 
20 FOR K=1 TO 3 
30 READ X(K), Y(K) 
40 NEXT K 

50 DATA 150, 50, 250, 150, 50, 150 
60COSL'B500: REM HI-RES SCREEN 
70 FOR N=0 TO 1 
60 FOR K=1 TO 4 N 

90 COSUB «00: REIVl SUB-DIVIDE THE 

TRIANGLES 
100 NEXT K 

110 FOR K=1 TO 4 (N+1)'3 
120 X(K)=XT(K): V(K)"YT(K) 
130 NEXT K 
140 NEXT N 



Program Listing j 



10 DinXCIB). YC4B3, 3133, TC3). UCiaj, UCIS), 
XTC48). YTCHBD 
BO FOR K-1 TO 3 

30 REftD XCK3 , YCK) 
40 NEXT K 

50 DATA 150, 50, 250, ISO, 50, 150 
GO BOSUBSOO: REH HI -RES SCREEN 
70 FOR N-0 TO 1 
BO FOR K-1 TO 4-N 

30 GOSUB 4000: REM SUB-QIUIDE THE TRIANGLES 

100 NEXT K 
110 FOR K-1 TO 
120 XCK)-XTCK3! 
130 NEXT K 
140 NEXT N 
150 FDR K-1 TO 
160 FOR J-1 TO 



4-CN+l)»3 
YCK5-YTCKJ 



be J 



NEXT I 
NEXT I 



170 SCJ)-XCJ*3*CK-1)): TCJ5-YCJ+3»CK-133 
IBO NEXT J 

130 GOSUB 3000: REH PLOT EACH TRIANGLE 
200 NEXT K 

210 END 

500 POKE 53272, PEEKC53272) OR B 
510 POKE 53265, PEEK C 53265 3 OR 32 
5B0 FOR 1-8198 TO 1B19S: POKE I, 0 
530 FOR 1-1024 TO 8083: POKE I, 82 
540 RETURN 

1000 RO-INTCR/B): CO-INTCC/83 

1010 L-R AND 7 

1020 BIT-7 - CC AND 7) 

1030 BYTE-ai92 + RG*320 + CD»B + L 

1040 POKE BYTE, PEEKCBYTE3 OR 2-8IT 

1050 RETURN 

2000 DX-X2-X1: DY-Y2-Y1 

2010 IF DX-0 THEN 2070 

2020 FDR C-Xl TO X2 STEP SGNCDX5 

2030 R-INTCY1+CC-X13»DY/DX3 

2040 GOSUB 1000: REH PLOT POINT 

2050 NEXT C 

20G0 RETURN 

2070 C-Xl 

20B0 FOR R-Yl TO Y2 STEP S6NCDY3 

2090 GOSUB 1000: REM PLOT POINT 

2100 NEXT R 

2110 RETURN 

3000 X1-SC3): Y1-TC33 

3010 FOR P-1 TO 3 

3020 X2-SCP): Y2-TCP3 

3030 GDSUB 2000: REM DRAU LINE 

3040 X1-X2: Y1-Y2 

3050 NEXT P 

3060 RETURN 

4000 FOR n-1 TO 3 

4010 SCn3-Xi:n+3»CK-133: Tcn3-YCn+3»CK-l3) 

4020 NEXT n 



E 



R K=1 TO 16 
FOR 1-1 TO 3 

170 S())=x(|+3'(K-1)): T())-Y(J+3*^(K-1)) 

180 NEXT J 

190 COSUB 3000: REM PtOT EACH 

TRIANGLE 
200 NEXT K 
210 END 



Here, the arrays are declared in line 10. 
The data, which is at line 50 and gives the 
positions of the corners of the initial 
triangle, is read by lines 20 to 40. Line 60 
calls the now-familiar subroutine. Starting 
at line 500, for preparing the high- 
resolution graphics screen. 

Lines 70 to 140 calculate and store the 
positions of the corners of all the triangles 
that result from the sub-dividing process. 
The outer loop variable, N, determines 
how many stages of sub-division occur. In 
the program as presented, there are two 
stages, which are necessary to bring us to 
the position shown in the right-hand 
Illustration of Figure 1. The first sub- 
division is done with H=0 aild the second 
with N=1. 

! inner loop variable, K, counts the 
' triangles to be sub-divided. 
! will be one, and the value 



4030 
4040 
4050 
4060 
4070 
5000 
5010 
50B0 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5180 
5130 
5140 
5150 
51B0 
5170 



GOSUB 5000: REP SUB-DIUIDE THIS TRIftNBLE 

FDR n-1 TO 15 

XTCn+lE»CK-l)}-UCnJ: YTCn+15»CK-l)3-UCn) 

NEXT n 
RETURN 

ftl-C5C13-SC5)3»0.2»CRNDC03-0.55 
B1-CSC1)-SC3) J*0.2»CRNDC0J-0.55 
Cl-CSC2)-SC3)3»0.a*CRNDC0)-0.53 
A-0 .5»CSC13+SC23 
D-0.5»CTC13+TC2)5+fll 
B-0.5»CSC1)+SC33)+B1 
E-0.S»CTC1)+TC33 3+Bl 
C-0.5*CSC2)+SC3)3+C1 
F-0.S»CTC23+TC3))+C1 
UC1)-SC1): UC43-SC2): UC73-SC3) 
UC1)-TC13: UC43-TC23: UC7J-TC3) 
UC23-A: UC6)-A: UC12)-A 
UC25-D: UCB)-D: UC123-D 
UCllJ-B 
UC113-E 
UC103-C 




^J.i.lJJ..I..II.I.I 




of 4" when N"1. (Although the program, 
as listed, goes no further than this, after 
the second sub-division each of four 
triangles will have been divided into four 
to give 4*4 or 4» triangles, and so on. In 
this way, the program is ready to be 
extended to create more detailed 
graphics). 

Line 90 calls a subroutine starting at 
line 4000 to sub-divide the triangles that 
are repeatedly passed to it. This 
subroutine places the xandy co-ordinates 
of the corners of the triangle that is being 
dealt with in the arrays S and T. Then it 
rails xhc subroutine starting at line 5000 to 
the actual sub-division. After it has 
(lone the dividing up, this subroutlna 
icjve'. the x and y co-ordinates of the 
1 01 nets of the four triangles that result 
from the sub-division in the arryas U and 
V, respectively. The contents of these 
arrays arc then transferred to the arrays XT 
and YT. This gives us the subroutine as: 

4000 FOR M=1 TO 3 

4010 S(M)=X(M+3*(K-1)): T(M)=Y(M+3' 
(K-1)) 

4020 NEXT M 

4030 COSUB 5000: REM SUB-DIVIDE THIS 
TRIANGLE 

•1040 FOR M=1 TO 12 

4050 XI(M+12*(k-1))=U(M): YT(M+12*(K- 

1)!=V(M) 

4060 NEXT M 

4070 RETURN 

The interface between the 
subroutines starting at 4000 and 5000 is 
llustrated in Figure 3, showint; how they 
communicate by means of the arrays. The 
top illustration shows what happens with 
the initial sub-division. This does not 
exactly make it clear that all the arrays are 
needed, but the bottom illustration does 
so by showing how the arrays are used for 



the second sub-division. 

Figure 4 shows how the x co-ordinates 
of the corners of a triangle are named 
during a sub-division as performed by the 
subroutine starting at line 5000. The 
subroutine itself is: 

5000 A=0.5'(S(1)+S(2) 

5010 D=0.5'(T(1)+T(2)) 

5020 B-0,5'(S(1)+S(3)) 

5030 E=0.5*(T(1)+(T(3)) 

5040 C=0.5'(5(2)+S(3)) 

5050 F=0.5*(T(2)*T(3)) 

5060 U(1)=S(1): U(4)=S(2): U(7)-S(3) 

5070 Vn)=T(1); V(4)=T(2): V(7)=T(3| 

5080 U(2)=A: U(6)=A: U(12)=A 

5090 V(2)=D: V(6)=D: V(12)=D 

5100 U(3)=B: U(8)=8: U(11|=B 

5110 V(3)=E: V(8)=E: Vni>=£ 

5120 U(5)=C: U(9|=C: U(10)=C 

5130 \ tS'-f: V(91=F: V(10)=F 

5140 KLIURN 

After this, tines 110 to 130 copy copy 
the positions of the triangles fromXT and 
YT to X and V so that they will be available 
for the next round of sub-dividing. 

When the positions of all the triangles 
have been found they are plotted by lines 
150 to 200. Here the inner loop from line 
160 to 180, controlled by J, passes the co- 
ordinates of each triangle in turn to the 
arrays S and T so that the subroutine 
starting at line 3000 can be called to plot 
the triangle. The outer loop, controlled by 
K, ensures that all the triangles are dealt 
with. 

The triangle-plotting routine simpiv 
calls our much used line-drawing 
subroutine (which begins at line 2000) 
three times. The line drawing routine 
draws a line from (XI, Y1) to (X2, Y2) and 
this gives the triangle-plotting routine as: 

3000 X1=S(3): Y1=T(3) 
3010 fOk P-1 TO 3 



3O20X2»S(P): Y2=T(P) 

3030 COSUB 2000: REM DRAW LINE 

3040 X1=X2: Y1-Y2 

3050 NEXT P 

3060 RETURN 

Apart from the previously-used 
routines, this gises the complete program 
for creating the regular triangular mesh. It 
is now a simple matter to perturb the 
points at the corners of the triangles 
randomly before the triangles are plotted, 
so that we get our moutain. The 
perturbing can be done in the innermost 
subroutine, the one starting at line 5000, 
by adding to the co-ordinates a random 
amount with a variation that is 
proportioiul to the length of the side 
being bisected. For simplicity, the 
perturbation has been taken as a random 
amount between */- 0.1*(length of the 
line In the x-direction). This gives the 
amended subroutine as: 

5000 A1=(S(1)-S(2))'0.2*(RND(0)-0.5) 
5010 B1=(S(1)-S(3))'0.2*(RND(0)-0.5) 
5020C1«(S(2)-S(3))*0.2*(RNO(0)-«.5) 
5030 A-0.5*(S(1)+S(2)) + A1 
5040 D=0.S*(R(1)+T(2)) + A1 
5050 B>i0.5*(S(1)+S(3)) *B^ 
SOGO E-0.S»(R(1)+T(3)) + B1 
5070 C-0.5'(S(2)+S(3)) + CI 
5080 F«0.5'(T(2)+T(3)) + CI 
5090 U(1)=S(1): U(4)=S(2): U(7)=S(3) 
5100 V(1K(1): V(4)=T(2): V(7)=T(3) 
5110U(2)=A: U(61=A: U(12)=A 
5120 V(2)=D: V(6)=D: V(12I=D 
5130 U(3)=B: LI(8|=B: Ullll-^B 
5140 V(3)=E: V(8)=E: Vi:i11 = F 
5150 U(5)=C: U(9)=C: I. i Idi C 
5160 V(5)=F: V(9)=: Vit(; i 
5170 RETURN 

The complete listing of the program to 
create the artificial landscape is given as 

Figure 5. 



Further developments 

The program can be extended to take the 
sub-division process further, so 
producing a more detailed landscape. 
The program only needs a few numerical 
changes for this which follow at once 
from the number of triangles there will be 
in the new arrangement. Don't forget to 
change the dimensions of the arrays! The 
way that the randomness is introduced 
can be made much more general, and the 
constant of proportionately for the range 
of the perturbations can be changed. You 
may like to experiment with this to see if 
you can characterise the differences 
between the types of landscapes that are 
produced by significantly different values 
for the constant of porportionality. 
Remember that because the perturba- 
tions are random, each rub of a program 
gives a different picture, although one 
that belongs to the same family. 
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TYPE IN THE LISTING PROVI- 
ded and save it on a disk or tape 
before attempting to run it. 

Now RUN it and if all has 
gone smoothly, you will be 
given the option of saving the 
4K Machine Code File to the 
device of vour preference. 

You should rnal^e it a habit, 
to 'verify' all programs that you 
save so as not to end up being 
disappointed, if you are not 
able to reload the program. It 
would also be a good idea to 
make a second copy, just in 
case vou 'scratch' the first by 
accideni. 

For those of you who are 
not fortunate enough to enter 
the data correctly first time, 
you will be given one of two 
possible error reports (or 
maybe both). 

These two error reports are 
as follows: 

1 Insufficient/Too Many 
Data Items Error. 

2 Checksum Error. 

If you get error 1, then you 
will almost certainly get error 
2 as well. If you get error 2 
on its own. then you have 
entered some of the Data Items 
incorrectly e.g. you may have 
entered 250 instead of 240. 
Error 1 is self explanatory. 

It would be useful to have a 
friend close by, to read out the 
data statements to you, in order 
to minimise the risk of errors. 

Using the Program 

Load the code by typing - 

Load '■ ",1,1 or Lad 
"GEN*64.",1,1 for the upe 
version 

Load "CEN'64."A1 for the disk 
version 



Now type 'SYS 64738' to cold 
start the machine before using 
the program. Type SYS 52882' 
to enter the Characater 
Generator. 

The Program resides at 
$C0O0 (49152 decimal) which is 
well out of the reach of Basic. 

The user has the ability, 
using this versatile utility, to 
write a Basic program of up to 
10K and at the same Iimc, being 
able to enter and exit the 
Character Generator at will. 

Il is important to note that 
the data for your user defined 
graphics, resides in a 2K block 
- (i3000-$37FF) or 12288 to 
14335 decimal and the 
complete set may be accessed 
by typing 'POKE 53272,28'. 

Users who delight in 
designing games, using high- 
resolution and multi-colour 
characters, will find this 
program* an invaluable aid for 
their graphics. A maximum of 
256 Charaaers (which is more 
than enough) may be 
redefined. I have allocated 
these 2S6 Characters into four 
Subsets of 64 Characters each. 

Alert users will notice, that 
when you enter the Character 
Generator for the first {Ime, the 
standard PET character set is 
loaded into the user definable 
area, but this only happens 
once. 

Try this exercise. Switch off 
the Machine. Load in the 
Character Generator. Type 
SYS 64738' and POKE 53272. 
You will not note that all the 
characters have turned to 
garbage. Type SYS 52882 and 
press 'Q' for quit. You should 
be back in Basic at this stage. 
Now type POKE 53272,28. 
Notice that the PET character 
set has now been loaded down . 
Type POKE 12288,255 and press 
' 'and you will notice a straight 
line going across the top of the 



Character Generator — User Function List 



KeypmMes) 

'CIr/Home' 
Shift + 'CIr/Home' 
'Csrs l/r' 
Shift+'Crsr l/r' 
'Crsr u/d' 
Shift+ 'Crsr u/d' 

•Del' 

•Spc' 

'Ret' 

'F' 

'D' 

'W 

'W 



•v 
•a 

•fr 

'F5' 
'F3' 
'FT 

•A' or 'C 

'I' 
'R' 



CTRL+T 
•9 

'£' 

'L' 
'S' 



'Q' 



\ 

I 

4- 



FunctkMl 


Name 




cursor home 


02 


clear grid 


03. 


cursor right 


04. 


cursor left 






06. 


cursor up 


07. 


fill 


08. 


delete 


09. 


space 


10. 


new line 


11. 


quick fill 


12. 


quick rub 


13. 


enable wrap mode 


14. 


disable wra mode 


15. 


select character 


le! 


set+ 


17. 


set- 


18. 


next char 


19. 


last char 


20. 


enable multicolour 


21. 


disable multicolour 


22. 


speed cursor 


23. 


slow cursor 


24. 


update cursor colour 


25. 


update multicolour 1 


26. 


update multicolour 2 


27. 


update screen Colour 


28. 


shift right 


29. 


shift left 


30. 


shift down 


31. 


shift up 


32. 


90° Rotate 


33. 


invert character 


34. 


180° rotate 


35. 


transfer character 


36. 


transfer set 


37. 


reverse video 


38. 


recall 


39. 


load characters 


40, 


save characters 



quit 



' ' sign. Now type SYS 52882 
and you will notice that this 
character has not been 
chanj^ed. 

The Program uses a very 
powerful Raster Interrupt, to 
enable the CBM set and the 
user defined graphics to be 
displayed at the same time. 
Their routine also handles such 
effects as split screen colour 
etc. 

Reading the next section 
should convince you of the 
value of this extremely 
powerful Character Generator. 



Select 

when you first use the 
Charaaer Generator, you will 
notice four lines to the right of 
the grid, which generate status 
reports. The most significant of 
these is the first, i.e. Charaaer 
Mode. On running the 
program, this is set to 'Edit', 
which is the default mode. In 
this mode, you are able to 
access all of the listed 
functions. However, if you 
press ' ', then the charaaer 
mode will change to select. 



Oesciipdon 

Positions cursor in top left of grid. 
As above and clears current charaaer. 
Moves cursor right one space. 
Moves cursor left one space. 

Moves cursor down one space. 

Moves cursor up one space. 

fills space at current cursor location. 

Deletes space to left of cursor. 

Rubs space to right of cursor. 

Places cursor on left of next line down. 

Fills left-right on current line. 

Dek-ius Icfi-right on current line. 

Allows ( oile to moveoff the edge of the grid and appear on 

the opposite side 

Keeps cursor within grid boundaries. 

Enables user to select the next character to be edited. 

Advances to next subset of 64 chars. 
Returns to previous subset. 

Allows the user to move to the next character without 

having to enter 'Select Mode' - see notes on 15. 

A', above but moves backwards rather than forwards. 

f:n,ibles character multicolour mode. 

Disables character multicolour mode. 

Speeds cursor's response. 

Slows cursor response 

Self explanatory. 

Self explanatory 

Self explanatory 

Self explanatory (Split screen colour) 

Moves complete character right (1 Bit). 

Moves complete character left (1 bit). 

Moves complete character down (1 bit). 

Moves complete character up (1 bit). 

Rotate character through 90 degrees: 'A' - anticlockwise 

'C clocl(wise 

Flips charaaer upside down. 

Creates IVIirror image of charaaer through the vertical axis. 

(Works in hi/res & multicolour modes). 

Copies one charaaer in the current set into another 

charaaer in the same set. 

Transfers one complete set to another. 

'9'=Rvs Char: Ctrl+'9 » Rvs Set. 

Recalls 'buffered' character (See special notes on this 

funaion). 

Load charaaer sets from upe or disk. 

Saves charaaer sets to tape or disk, (note: pressing 'S' will 

save the current subset (64 chars.); pressing 'Ctrl'+'S' will 

save the entire four sets. 

Exit to Basic 



ImmediateK. you will see 
that the cursor is no longer on 
the grid, but is now flashing on 
a line of charaOers which are 
directly below the grid. The 
only keys valid in this mode are 
Shift, Crsr 1/r ' 'E'. 

Use the Crsr l/r key in the 
normal way (in conjunction 
with the Shift key) to locate the 
character you wish toedit. Now 
press 'E' and the character 
mode will return to 'Edit' and 
you will be able to experiment 
with the character you have 
selected 

Alternatively, as mentioned 
in the Function List, you may 
use functions 18 and 19 (Next 
Char & Last Chari to achieve 
the same result without ever 
having to enter the Select 
Mode. 

Transfer Set 

To transfer a set of 64 1 hara< ters 
to another location, first press 
CTRL & T', You should nowsee 
the Charaaer Set no. (fourth 
status line) flashing. 



Llsing the functions 'Set 
and 'Set -'. choose the set that 
you want the original to be 
transferred to. 

Now press 'Return', the 
transfer will be completed and 
normal operation restored. 

Recall 

Have you ever made a 
complete mess of a sprite or 
LJDC that you were designing 
and wished you could restore it 
to its original form. This is what 
'Ret ail' is for. 

Every character vou use is 
automatically buffered' so that 
in the event of you using the 
functions excessively, pressing 
Recall' will restore the 
character to its original form. 

A Finishing Note 



Do 



to defme your first 



blockbusting character set 
immediately. Mess around 
with the various functions, 
until you become familiar with 
them. I hope you enjoy using it. 



Program Listing 



0 REM 

1 REH 






5 REn 


CHARACTER GENERATOR 


3 REn 




4 REM 


4K PURE n/CQDE 


5 REM 




B REn 


QUER HO FUNCTIONS. 


7 REn 




8 REM 


WRITTEN BY J.nC HALE : 


9 REn 




10 REn 


STRANOHILL RD.,SLIGO,: 


U REM 




12 REn 


REP. IRELAND. j. 


13 REM 




14 REn 


DEDICATED TO: 


15 REn 




IB REM 




17 REn 




18 REn 





F 



Program Listing (cont.) 



aO PRINT"CCLEl=lR3 " : REM CLR/ HC:iE 

30 PQKE532Bl,0:PDKE532a0,0 

40 PRINT"CYELLOWDPLEASE WAIT. WRIT 

ING CODE TO MEnORY . " 

50 5l=i=H915E: BC=0; TL = 0 

BO RE(=iDA:IFA — ITHENBO 

70 POKESA+BC.ft: BC-BC+1 :TL-TL+A:60T 

060 

80 REn • ERROR TRAPPING • 

90 IFBCO3BB5THEN400 

100 IFTL<>483aaBTHEN'i00 

110 P0KE53eB0, lH:PaKES3SBl,B:PRlNT 

"C CLEAR] Cc 73": REM CLR/HOHE S LIGH 

T BLUE C CTR 

L+ '7' ) 

lao PRINT"CD0U)N3DKAY - CODE ENTERE 

d correctly . " 

130 print"i:doujn3you hay NDU) SAUE T 
he program code to 

140 PRINT"EITHER TAPE OR DISK." 
150 DU-1 

160 INPUT"CDQUNDUIHICH DEUICE ( T 0 
R D 3 ; ";DS 

170 IFDSO "D"ANDDS<> "T"THEN160 
IBO IFD$-"D"THENDU-a 
130 IFDU-8THENE20 

EOO PRINT"CD0UN3PLACE tRUS0N3BLANK 
CRUSOFF] CASSETTE IN C2N UNIT, REU 

IND" 

210 PRINT»AND PRESS STOP/EJECT .": G 
0X0230 

220 PRINT"PLACE CRUSONDFDRriATTEOCR 
USDFF3 DISK IN DRIUE#0 CDEU B)." 
230 PRINT"CDaU)N:CDDUJN:PRESS UH 
EN READY . CDOUN3CDOUIN3 " 
240 POKEISB.O 

250 GETAS: IFASO "•"THEN250 

260 PaKE198,0:P0KE2,DU:SYS52992 

300 PRINT-CDQUrnPLEASE UERIFY CODE 

BY TYPING : ■• 
310 PRINT'TDDUINJTAPE UERSIDN - ' UE 
R I FY "CHRS C 34 :) CHR$ C 34 ) ",1 , 1 "• 
320 PRINT-CDDUNDDISK UERSIDN - 'UE 
RIFY"CHR$C34r-GEN'64 . "CHRSC34) " , B , 
1 ■ " 

330 PRINT"CDDUJN]THIS IS A PRECAUTI 
QNARY MEASURE TQ MAKE " 
340 PR I NT "SURE THAT THE CODE HAS B 
EEN SAUED 



350 PRINT" CORRECTLY." 

3'SD END 

400 REn • ANALYSE ERRORS AND REPOR 
T * 

410 IFTL<>4B3B2BTHENPRINT"CD0U)NDCH 

ECKSUn ERROR . " 
483 : !^SC-3BB2THEN4B0 
430 IFBC<3BB2THENPRINT"CDDU)N:INSUF 
FICIENT " ; : 6010450 
440 PRINT":D0UJN3TQa HANY "; 
450 PRINT"DATA ITEMS." 
460 PRINT"CDOWN3CDDUIN3CHECK DATA S 
TATEMENTS CAREFULLY .": STOP 
1000 DATA 160, 151, 
, 14B, 133, 142, 160, 
1010 DATA 153, 160, 160, 
, IBO, 13B, 143, 136, 142 
141 , 
174, 



1020 DATA 160, 
, 129, 140, 133, 



146, 
130 



131 , 
160 



137, 14B 



166, IBO 



160, 13E 



1030 DATA IBB, 131, 169, IBO, IBO 

, 147, 133, 144, 146, 133 

1040 DATA 141, 130, 133, 14B, IBO 

, ISO, 177, 1B5, 184, IBO 

1050 DATA 160, 174, 160, 160, 160 

, 160, 160, ISO, 131, 136 

lOBO DATA 129, 146, 129, 131, 146 

, 133, 14B, 160, 141, 143 

1070 DATA 132, 133, IBO, IBB, 141 

, 173, 131, 143, 140, 143 

1060 DATA 149, 146, 160, ISO, 141 

, 143, 132, 133, 160, 185 

1090 DATA 131, 136, 129, 14B, 129 

, 131, 14B, 133, 14B, IBO 

1100 DATA 160, 147, 133, 148, 160 

, 186, 133, 132, 137, 148 

1110 DATA 160, 160, 147, 133, 140 

, 133, 131, 14B, 143. 134 

1120 DATA 134, 143, 142, ISO, 1B9 

, 147, 32, 210, 255, IBS 

1130 DATA 6, 141, 33, 20B, 73, B, 

141, 32, 208, 162 
1140 DATA 40, 169, 160, 157, 87, 
B, IBS, 7, 157, 87 

1150 DATA 218, 202, 208, 243, IBS 
, 0, 132, 157, 11, 4 
1160 DATA 189, 29, 192, 157, 91, 
4, IBS. 1, 157. 11 

1170 DATA 21B. IBS, 3. 157, SI, 2 




Program Listing (cont.) 



15, 169, 150, 157, 171 

IIBO DATA 4, 157, 211, 4, 157, 25 

1, 4, 157, 35, 5 

1190 DftTA 157, 75, 5, 157, 171, 2 

IB, 73, 1, 157, 75 

laOO DATA 217, 157, Bll, ElB, 157 

, 251, aiB, 157, 35, 217 

ISIO DATA 232. 224, 23, 208, 135, 

IBS, 0, 133, 251, 133 
1220 DATA 253, 170, 169, 1, 133, 
252, 169, 216. 133, 254 
1230 DATA 160, 0, 153, ISO, 145, 
251, 163, 4, 145, 253 
1240 DATA 200, 132, 11, 208, 543, 

165, 251, 24, 105, 40 
1250 DATA 133, 251, 133, 253, 165 
, 252, 105, 0, 133, 252 
12B0 DATA 105, 212, 133, 254, 235 
. 224, 11, 209, 217, 163 
1270 DATA 72, 133, 251, 169, 4, 1 
33, 25E, 162. 175, 150 

laeo DPTP 9, :3B, 145, ssi, 1S3, 

40, 4, 165, 251, 24 

123C DPTA 105, 41, 133, 251, 155, 

252, 105, 0, 133, 252 
1300 DATA 136, 232, 224, 1B4, 20B 
, 231, 162, 0, 189, 58 
1310 DATA 192, 157, 211, 4, 189, 
74, 192, 157, 251, 4 
1320 DATA 189, 198, 133, 157, 35, 

5, 232, 224, IB, 208 . 
1330 DATA 233, 96, 120, 173, 14, 
220, 41, 254, 141, 14 
1340 DATA 220, 173, 17, 208, 41, 
127, 141, 17, 20B, 169 
1350 DATA 132, 141, 20, 3, 169, 1 
93, 141, 21, 3, 1G3 

1360 DATA 177, 141, 18, 508, 173, 

26, 208, 9, 1, 141 
1370 DATA 26, 208, 88, 96, 173, 2 
5, 208, 3, 1, 141 

1380 DATA 55, SOB, 104, 168, 104, 

170, 104, 64, 169, 1 
1390 DATA 44, 25, 208, 240, 243, 
173, 24, 208, 41, 8 
1400 DATA 208, 40, 160, 28, 174, 
IB, 207, 159, 49, 141 
1410 DATA 18, 208, 173, 14, 207, 
208, 8, 173, 22, 208 
1420 DATA 41, 239, 75, 174. 193, 
173, 22, 208, 9, 16 
1430 DATA 141, 25. 50B, 145, 33, 
208, 140, 54. SOB. 7B 



1440 DATA IIB, 193, 162, B, 160, 

20, 169, 177, 141, 18 

1450 DATA 208, 76, 161, 133, 151, 

146, 159, 144, 129, 146 
1460 DATA 143, 149, 142, 132, 160 
, 160, 160, 160, 160, 186 
1470 DATA 133, 142, 129. 130, 140 
, 133, 132, 160, 132, 137 
1480 DATA 147, 159, 130, 140, 133 
, 132, 120, 169, 49, 141 
1490 DATA 20, 3, 163, 234, 141, 2 
1, 3, 173, 14, 220 

1500 DATA 3, 1, 141, 14, 220, 88, 

96. 0, 0, 0 
1510 DATA 173, 14, 220, 41. 254. 

141, 14, 220, 1B5, 1 

1520 DATA 41, 251, 133. 1, 169. 0 

, 133, 251, 133. 253 

1530 DATA 189, 208, 133, 252, 169 

, 4B, 133, 254, 162, 0 

1540 DATA 160, 0, 177, 251, 145, 

553, 500, 208, 249, 230 

1550 DATA 252, 230. 254, 232, 224 

, 8, 208, 238, 1B5, 1 

1560 DATA 3, 4, 133, 1, 173, 14, 

220, 9, 1, 141 

1570 DATA 14. 220, 234, 96, 169, 
0, 133, 254, 1B2, 8 

1580 DATA 10, 3B, 254, 6, 252, 14 
4, 7, 24, 101, 251 

1590 DATA 144, 2, 230, 254, 202, 

SOB. 539, 133, 253, 36 

1600 DATA 173, 12, 207, 133, 551, 

169, B, 133, 252, 32 
1610 DATA 62, 194, 165, 254, 24, 
105, 48, 133, 254, 153 
1620 DATA 85, 133, 549, 133, 551, 

169, 4, 133, 550, 169 
1B30 DATA 216, 133, 252, 160, 0, 
177, 253, 170, 152, 72 
1640 DATA 138, 162, 8, 160, 0, 10 
, 75, 144. B. 169 

1650 DATA 81, 145, 549, 145, 551. 

208, 8, 163, 43, 145 
1660 DATA 249, 169, 0, 145, 551, 

104, 200, 202, 208, 231 

1670 DATA 165, 243, 24, 105, 40, 

133, 249, 133, 251, 165 

1680 DATA 250, 105, 0, 133, 250, 

105, 212, 133, 252, 104 

1630 DATA 168, 200, 132, 8, 208, 

195, S34. 96, 169. 64 

1700 DATA 133. SSI. 173. 13, 507, 




Program Listing (cont.) 



IE 



133, aSB, 3B, BR, 194 
1710 DATA IBE, 0, 160, 4, 169, 1, 

153, 884, 817, 153 
1780 DflTfl a, 818, 138, 84, 101, 2 
53, 153, 884, 5, 84 

1730 DATA 105, 38, 153, B, B, 832 
, 800, 138, 36, 80B 

1740 DATA 283, 163, 188, 133, 248 

, 133, 850, 163, 5, 133 

1750 DATA 843, 163, 218, 133, 251 

, 163, 0, 133, S, 162 

1760 DATA 0, 160, 0, 13B, 24, 101 

, 253, 145, 248, 173 

1770 DATA 13, 807, 78, 173, 14, 8 

07, 840, 5, 104, 9 

1780 DATA 8, 808, 1, 104, 145, 85 

0, 232, 200, 132, 16 

1790 DATA 208, 227, 165, 248. 24, 

105, BO, 133, 84B, 133 
IBOO DATA 850, 165, 249, 105, 0, 
133, 849, 105, 212, 133 
IBIO DATA 251, 230, 2, 165, 2, 20 

1, 4, 808, 138, 96 

1B80 DATA 163, 1B3, 133, 250, 133 

, 858, 159, 6, 133. 851 

1830 DATA 169, 218, 133, 253, 163 

, 0, 133, 2, 170, 160 

1B40 DATA O, 173, 12, 207, 145, 2 

SO, 138, 145, 252, 232 

1B50 DATA 200, 200, 132, B, 20B, 

241, 165, 250, 24, 105 

IBBO Or^TA BO, 133 , 250, 133 . 252, 

165, 251, 105, O, 133 
1870 DATA 251, 105, 212, 133. 253 
, 830, 2, 165, 2, 201 
1880 DATA 4, 808, 212, 36, 173, 4 
, 207. 133, 250. 173 
1830 DATA 5, 207, 133, 251, 172, 
7, 807, 177, 850, 41 
1900 DATA 63, 141, 12, 207, 163, 
64, 133, 851, 173, 13 
1910 DATA 807, 133, 252, 32, 62, 
12, 207, 24 
101, 853, 141, 18, 807. 
96, 173, 8, 807, 133 
1930 DATA 850, 173, 9. 207. 133, 
10. 807, 36 
32, 158, 195. 160, 0, 1 
69, 0, 133, 2. 177 

1950 DATA 850. 72. 74, 74, 74, 74 
, 74, 74. 24, 101 

1360 DATA 2, 133, 2. 104. 72. 10. 
10. 10, 10, 10 



194, 173, 
1380 DATA 



251, 172, 
1940 DATA 



1370 DATA 10, 24, 101. 2. 133. 2, 

104, 72, 41, 48 
19B0 DATA 74, 74, 24. 101, 2, 133 

. 8, 104, 41, 18 

1390 DftlA 10, 10, 24, 101, 2, 145 
, 850, 800, 198, B 
8000 DATA 808, 199, 96, 32, 158, 
195, 160, 0, 169, 0 

8010 DATA 133, 8, 168, B, 177, 25 
0, 10, 78, 144, 9 

8080 DATA 155, 2, 74. 9. 128, 133 
, 2, 208, 2, 70 

8030 DATA 2, 104. 202. 208. 237, 

IBS, 8, 145, 850, 200 

8040 DATA 198, B, 208, 220, 96, 3 

8, 158, 135, 163, 7 

2050 DATA 133. 2, 160, 0, 152, 72 

. 177, 250, 170, 164 

2060 DATA 8, 177, 850, 78, 138, 1 

45, 850, 104, 170, 104 

2070 DATA 168, 138, 145, 850, 198 

, 2, 200, 192, 4, 208 

2080 DATA 223, 36, 152, 72, 177. 

250, 164, 2, 145, 250 

8090 DATA 104, 168. 96, 32, 159, 

195, 169, 7, 133, 2 

2100 DATA 160, 6, 32, 59, 196, 16 

9. 0. 145, 250, 19B 

2110 DATA 2, 136. 192, 255, 208, 

242. 96. 32, 158. 135 

2120 DATA 162, 0, 134, 2, 160, 1, 

32. 58. 196, 230 
21:30 DATA 2, 200, 192. 9. 206. 24 
6. 136, 138, 145, 250 
2140 DATA 96, 32, 15B. 195. 160. 
0, 177. 250, 10. 145 
2150 DATA 250. 200. 192, 8, 208, 
246. 96. 32. 158. 135 
2160 DATA 169, 18B, 133, 8, 160, 
8, 169, 0, 153, 847 

8170 DATA 807, 136, 808. 850. 1^ 

. 72. 177. 250, 160. 0 

2180 DATA 74. 144. 10, 72, IBS, 2 

48, 207, 5, 2, 153 

2190 DATA 84B, 807, 104, 200, 192 

, B, 80B, 838, 70, 8 

8800 DATA 104, 16B, 200, 198, B, 

80B, 883, 160, 0, IBS 

2210 DATA 248, 207, 145, 850, 800 

, 192, B, 20B, 246, 36 

2220 DATA 238, 18, 207. 36, 238. 

34, 20a, 96, 23B, 35 

2230 DATA 208, 96, 238, 39, 20B, 



Character Generator 



Program Listing (conl.) 



9B, 238, 19, 207, 9B 

2240 DATA 173, 17, 207, SB, 233, 

1, 208, 1, 96, 141 

2250 DATA 17, 207. 9B , 173, 17, 2 

07, 24, 105, 1, 144 

22B0 DATA 244, 9B, 173, 14, 207, 

73, 1, 141, 14, e07 

2270 DATA 32, 101, 139, 96, 172, 

3, 207, 13B, 208, 21 

2280 DATA 173, 23, 207, 240, 15, 
169, 1, 141, 11, 207 
2290 DATA 159, 96, 141, 0, 208, 1 
69, B, 141, 3, 207 

2300 DATA 96, 140, 3, 207, 14, 11 
, 207, 173, 0, 20B 

2310 DATA 56, 233, 9, 141, 0, 208 
, 96, 172, 3, 207 

2320 DATA 200, 192, 9, 208, 21, 1 

73, 23, 207, 240, 15 

2330 DATA 163, 129, 141, 11, 207, 

163, 40, 141, 0, 208 
2340 DATA 169, 1, 141, 3, 207, 9B 
, 140, 3, 207, 78 

2350 DATA 11, 207, 173, 0, 20B , 2 

4, 105, a, 141, 0 

2350 DATA 208, 96, 174. 2. 207, 2 

02, 208, 30, 173, 23 

2370 DATA 207, 240, 24, 169, 105, 

141. 0, 207, 169, 5 

2380 DATA 141, 1, 207, IBS, B, 14 

2, 2, 207. 202, 142 . 

2390 DATA 10. 207, IBS, 122, 141. 

1, 20B, 96, 142, 2 
2400 DATA 207, 206, 10, 207, 173, 

0, 207, 55, 233, 40 
2410 DATA 141, 0, 207, 173. 1, 20 
7, .233, 0, 141, 1 

2420 DATA 207, 173, 1, 208, SB, E 

33. 8, 141, 1, 208 

2430 DATA 35, 174, 2, 207, 232, 2 

24. 9. 208, 30. 173 

2440 DATA 23, 207, 240. 24, 169, 

81, 141, 0, 207, 169 

2450 DATA 4, 141, 1, 207, 162. 1. 

142, 2, 207, 202 

2450 DATA 142. 10, 207, 1B9, 66, 

141, 1, 208, 9B, 142 

2470 DATA 2, 207, 238, 10, 207, 1 

73, 0, 207, 24, 105 

2480 DATA 40, 141, 0, S07, 173, 1 

, 207, 105, 0, 141 

24S0 DATA 1, 207, 173, 1, 208, 24 
, lOS, B, 141, 1 



2500 DATA 20B , 96, 173, 141, 2, 4 
1, 1, 20B, 4. 32 

2510 DATA 37, 197, 96, 32, 250, 1 

96. 95. 173. 141, 2 

2520 DATA 41. 1, 508, 4, 35, 151, 

197. 9B, 32, 82 
2530 DATA 197. 96, 1B2, 63, IBS, 

0, 157, 54, 3, 202 

2540 DATO 208, 250, "^3. 255, 157, 

64, 3, 232, 232, 232 
2550 DATA 224, 24, 208, 246, 96, 
169. 128. 162, 74. 160 
2560 DATA 70, 141, 137, 196, 142, 

156, 196, 140, 174, 196 
2570 DATA 32, 133, 196, 9B, IBS, 

1, 162, 10. 160, 6 

2580 DATA 76, 25, 198, 173, 0, 20 

7. 133. 250. 173, 1 

2530 DATA 207, 133, 251, 172, 3, 
20:', 35, 32, 158, 195 
2600 DATA 160, 0, 177, 250, 73. 2 
55, 145, 250, 500, 195 
2610 DATA 8, 208, 245, SB, IBS, 0 
, 133, 250, 173, 13 

2620 DATA 207, 10, 24, 105, 48, 1 

33, 251, 162, 0, 160 

2630 DATA 0, 177, 250, 73, 255, 1 

45, 250, 200, 208, 247 

2540 DATA 230, 251, 232, 224, 2, 

206, 238, 35, 173, 141 

2650 DATA 2, 41, 4, 208, 4, 32, 6 

1. ISB, SB, 35 

SBBO DATA 78, ISB, SB. 173, 51, 2 

08, 73. 1, 141, 21 

2670 DATA 208, 36, 173, 51, SOS, 

73, 2, 141, 21, 208 

5BB0 DATA SB, IBS, 10, 141, 124, 

ISB, 32, 117, ISB, SB 

5BS0 DATA 169, 74, 208, 245, 32, 

515, 196, 76, 186, 194 

5700 DATA 173, 4, 207, 133, 250^ 

173, 5, 207. 133, 251 

2710 DATA 172, 7, 207, SB, 32, 15 

8. 195, 163, 0, 145 

2720 DATA 250, 35, 32, ISB, 195, 

169. 255, 145, 250, 36 

2730 DATA 173, 14, 207, 208, 4, 3 

2, 235, 195, 35, 32 

2740 DATA 172, 135. 96. 163, 65, 
141, 1, 208. 169, 40 
2750 DATA 141. 0, 208, 169, 81, 1 
41, 0, 207, IBS,. 4 

S7B0 DATA 141, 1, 507, IBS, 1, 14 



Program Listing (cont.) 



2, E, 207, 142, 3 

2770 DftTft 207, 202, 142, 10. 207, 

169, 128, 141, 11, 207 
^780 DPlTA 173, 141, 2, 41, 1, 20B 

1, 96, 32, 15B 
E790 DATA 195, 169, 0, 145, 250, 
200. 192, a, 208, 249 
2800 DATA 96, 162, O. 189. 90, 19 

2, 157, 75, 5, 232 

2B10 DATA 224, IB, 208, 245, 96, 

173. 13, 207, 24, 105 

2820 DATA 176, 141, 92, S, 162, 0 

, 173, 15, 207, 208 

2830 DATA 5, 189, 106, 192, 208, 

3, 1B9, HE, 192, 157 

EB40 DATA SEB, 4, 23S, 224, 6, 20 

8, 235, 173, 23, 207 

2850 DATA E08 , 5, 189, 216, 193, 

EOB. 3, 1B9, 208, 193 

EBEO DATA 157, 46, S. 232, 224, 1 

4, EOB, E35, 173, 14 

E8''0 DflTf=f 207, EOB, 5, 1B3, 104, 

:3E, EOB, 3, laa, lo^ 

EBBO DATA 19E. 157, E54 , 4, 232, 
224, 17, 208, 235, 32 
E890 DATA 9, 199, 96, 32, 23, 199 
, 206, 19, 207, 32 

2900 DATA 158, 19B, 96, 173, 23, 

E07, 73, 1, 141, 23 

E910 DATA 207, 32, 23, 199, 95, 1 

73, 12, 207, 133, 251 

E9E0 DATA 169, 8, 133, BSE, 32, 6 

E, 194, IBS, E53, 141 

E930 DATA 8, 207, 165, E54, 24, 1 

05, 48, 141, 9, 207 

2940 DATA 96, 32, 186, 194, 32. 2 

3, 199, 3E, 116, 195 

E950 DATA 3E , 1E3, 199, 32, 88. 1 

94, 32, 52, 195, 96 

2960 DATA 173, 13, 207, 54, 105, 

1, 201, 4, 208, 1 

E970 DATA 96, 141, 13, 207, 76, 5 

3, 202, 173, 13, E07 

2980 DATA 56, E33, 1, 201, 255, 2 

08, 240, 95, 173, El 

2990 DATA 208, 41, 1, 141. 21. 20 

8, 95, 173, 21, B08 

3000 DATA 9, E, 141, 21, 208, 96. 

17E, 7, 207, 200 
3010 DATA 192, 33, EOB, 90, 174, 
B, E07, 232, 224, 3 
3020 DATA SOB, 46, 173, 23, 207, 
208, 1, 96, 32, 196 



7E, 144, B, 
EOB, 104, 1 



3030 DATA 199, 163, E27 , 141, 4, 

207, 169, 5, 141, 5 

3040 DATA 207, 169, 146, 141, 3, 

208, 169, 1, 141, B 

3050 DATA 207, 141, 7, 207, 169, 
56, 141, 2, EOB, 169 
3060 DATft C. 16, EOB, 32, EO 

5, 199, 3b. .'iL?. 6 

3070 DATA E07 , 3E , 196, 133, 173, 

4, E07, 24, 105, 40 
3080 DATA 141, 4, S07, 173, 5, EO 
7, 105, 0, 141, 5 

3090 DATA 207, 173, 3, 208, 24, 1 
05, 8, 141, 3, 208 

3100 DATA 169, 1, 208, 203, 140, 

7, E07, 173, E, 208 
3110 3ATA 24, 105, B, 

173, IB, EOB, 3 
3120 DATA E, 141 , IB, 
41, 2, 208, 9B, 17E 

3130 DATA 7, E07 , 135, 208, 88, 1 

74, 6, S07, EOE, EOB 

3140 DATA 48, 173, S3, 207, 208, 

1, 96, 3E, 196, 199 

3150 DATA 169, 11, 141, 4, 207, 1 
69, 6, 141, 5, E07 
3160 DATA 169, 154, 141, 3, 
169, E, 141, 6, E07 
3170 DATA 169, 32, 141, 7, 
69, 48, 141, 2, 208 
3180 DATA 169, 2, 141, 16, 208, 3 

2, 205, 199, 96, 14E 

3190 DATA 6, 207, 3E, 196, 199, 1 
73, 4, E07, 56, S33 

3200 DATA 40, 141, 4, 207, 173, 5 
, 207, 233, 0, 141 

3E10 DATA 5, E07 , 1''3, 3, EOB, 56 
, E33, B, 141, 3 

3SS0 DATA 208, 208, E03, 140, 7, 
207, 173, 2, 208, 56 
3230 DATA 233, 8, 72, 176, 5, 159 
, 0, 141, 16, 208 

3E40 DATA 104, 141, 2, 208, 96, 1 
69, 1, 141, 15, 207 

3250 DATA 32, 23, 199, 32, 159, E 
55, 165, 197, 201, 2 
3260 DATA SOB, SB, 173, 
1, 1, BOB, 6, 3E 
3270 DATA 214, 199, 76, 

32, 81", 200, 32, E 
3280 DATA 201, 3E, 135, 
ISS, 199, 76, 205, 200 
3290 DATA 201, 14, 208, 240, 169. 



EOB, 
207, 1 



141, E, 4 
E30, BOO, 
198, 32, 



Character Generator 



Program Listing (cont.) 



0, 141, 15, 507, 3S 
3300 DATft 23, 199, 32, 14, 201, 9 
B, 172, 17, 207. 1E2 
3310 DATA 0, 202, 20B , 253, 13B, 
BOB, B4B, 36, 32, 158 
3320 DATA 195, 160, 0, 177, 250, 
153, 240, 207. 200, 192 
3330 DATA B, 20B, 246. 96, 32, 15 
B, 195, 160, 0, IBS 

334G DPTfl E40, 20-^, 145, 250, 200 

, 198, a, eOB, E46, 96 

3350 DATA 32, 214, 199, 76, 47, 2 

02, 32, Bl, 200, 76 

3360 DATA 47, 202, 32, 15B, 195, 

173, 11, 207, 73, 255 

3370 DATA 49, 250, 145, 250, 36, 

32, 158, 195, 177, 250 

3380 DATA 13, 11, 207, 145, 250, 

32, 37, 197, 75, BB 

3390 DATA 194, 32, 250, 196, 32, 

5B, 201, 76, 88, 194 

3'iCO nPTA 32, SB, 201, 32, 37, 19 

^, 7B, B8, 194, 32 

3410 DATA 50, 197, 76, 151, 137, 
0, 51, 2, 7, 60 

3420 DATA 44, O, 1, 21, IB, SO, 4 
5, 53, 4B, 46 

3430 DATA 49, 54, 40, 43, 17, 33, 

10, 20, B, 3 
3440 DATA 4, 5, 32,. 57, 36, 56, 5 

9, 8, 9, B2 

3450 DATA 42, 13, 22 , " 0 , 0, 0, 20 
7, 222, 237, 96 

34B0 DATA 71, B7, 105. IBB, 178, 

216, 229, SOB, 30, 104 

3470 DATA 52, 46, 16B, IBS, 194, 

21, 19, 38, 145, 154 

3480 DATA 33, 63, 112, 196, S3B, 

200, 204, ISB, 111, 170 

3490 DATA SB, 25, 91, 0, 0, QT, 19 
B, 197, 197, 201 

3500 DATA 201, 201, 201, 19B, 19B 

, 196, 196, 196, 201, 205 

3510 DATA 201, 201. 199. 199, 19B 

, 19a, 198, 19B, 19B, 198 

3520 DATA 196, 196, 19B, 196, 196 

, 196, 196, 198, 199, 202 

3530 DATA 205. 205, 205, 0, 0, O, 

32, 159, 255, 152 
3540 DATA 0, 165, 197, 221, 112, 

201, 208, 15, 199, 152 

3550 DATA 201, 141, 46, 3. 189, 1 
92, 201, 141, 47, 3 



232, 224, 3 
1, 1, 

128, 0, 0, 0, O, 1, 40, 



3550 DATA 108, 46, 3, 
7, 208, 231, 96, 81 
3570 DATA 4. 1, 1, 227. 5, 

0, 48, 0 
3580 DATA 

10, 0. 0 

3590 DATA 1, 0. 1. 162, 0, 189, 9 
, 202, 157. O 

3500 DATA 207, 232, 224, 24. 208, 

245, 96, 32, 155, 199 
3510 DATA 75, 14, 201, 32, 149, 1 
99, 76, 14, 201, 169 
3620 DATA 0. 32, 210, 255, 162, 0 
, 32, 207, 255, 201 

3630 DATA 13, 240, 10, 157, 32, 2 

07, 232, 224, 16, 20B 

3640 DATA 241, 169, 13, 142, 22, 

207, 32, 210, 255, 96 

3650 DATA IBS, 0, 141, 26, 20B, 1 

41, El, 808, 169, 6 

3660 DATA 141, 33. 208, 73, B, 14 

1, 32, 20B, 169. 147 

3670 DATA 32, 210, 255, 96, 169, 

28, 141, 24, 20B. 162 

3680 DATA 0, 138. 157, 0, 4, 169, 

1, 157, 0, 816 
3690 DATA 238, 208, 244, 162, 0, 
189, 149, 808, 38, 810 
3700 DATA 855, 232, 224, 21, 208, 

245, lOB, 2, 3, 17 
3710 DATA 17, 17, 17, 17, 17, 17, 

13, 81, as, 73 
3780 DATA 84, 46, 13, 82, 69, 65, 

BB, BB, 4B, 13 
3730 DATA 32, 90, 
OS, 12, 15, 1. 4 
3740 DATA 46, 19, 
73, 14, 220, 41 
3750 DATA 254, 141 
1, 41, 251, 133, 1 
3760 DATA 169, 48, 133 
848, 168 
138, 78. 



202, 76, 155. 2 

1, 88, 5, 45, 1 
, 14, 220, 165, 



247 



169, 



207, 133, 848, 168, 0 
3770 DATA 138, 78. 189, 176, 202, 

133, 251, 169, a, 133 
3780 DATA 252, 234, 32, 62, 194. 
165, 254, 24, 105, 208 
3790 DATA 133, 254, ISO, 0, 177, 
253, 145, 847, 200, 198 
3800 DATA 8, 208, 247, IBS, 247, 
24. 105, 8, 133, 247 
3810 DATA 165, 248, 105, 0, 133, 
248, 104, 170, S3S, 254 
3850 DATA 10, 208, 203. 165, 1. 9 



Program Listing (cont.) 



, 4, 133, 1, 173 

3830 DATA 14, 220, 9, 1, 141, 14, 

EEO, 96, 173, 13 
3B40 DnTA 207, 133, 255, 32, 159, 

255, 165, 137, 201, 1 
3B50 DftTA 240, 31, 201, 40, 208, 
B, 35, IBB, 199, 7B 
3860 DATA 53, 203, 201, 43, 208, 
3, 32, IBS, 199, 173 
3870 DATA 92, 5, 73, 128, 141, 92 
, 5, 32, 2, 201 

3880 DATA 76, 27, 203, 173, 13, 2 

07, 10, 24, 105, 48 

3890 DATA 133, 253, 169, 0, 133, 
250, 133, 252, 165, 255 
3900 DATA 10, 24, 105, 48, 133, 2 
51, 162, 0, 160, 0 

3910 DATA 177, 250, 145, 252, 200 

, 208, 249, 230, 251, 230 

3920 DATA 253, 232, 224, 2, 208, 

238, 165, 255, 141, 13 

3930 DATA 207, 173, 92, 5, 9, 128 

, 141, 92, 5, 76 

3940 DATA 53, 202, 169, 80, 133, 

247, 133, 249, 133, 251 

3950 DATA 169, 4, 133, 24B, 133, 

250, 162, 0, 13B, 72 

3960 DATA 160, 0, 152, 72, 177, 2 

53, 160, 0, 10, 144 

3970 DATA 17, 72, 169, ISO, 145, 

249, 165, 250, 24, 105 

39B0 DATA 212, 133, 252, 169, 1, 

145, 251, 104, 200, 192 

3990 DATA 8, 208, 231, 165, 249, 

24, 105, 40, 133, 249 

4000 DATA 133, 251, 165, 250, 105 

, 0, 133, 250, 104, 16B 

4010 DATA 200, 192, B, 208, 203, 

165, 247, 24, 105, 8 

4020 DATA 133, 247, 133, 249,' 133 

, 251, 165, 24B, 105, 0 

4030 DATA 133, 248, 133, 250, 165 

, 253, 24, 105, B, 133 

4040 DATA 253, 165, 254, 105, 0, 

133, 254, 104, 170, 232 

4050 DATA 224, 5, 208, IBO, 96, 1 

69, 207, 133, 254, 173 

4060 DATA 20, 207, 208, 4, 169, 4 

8, 208, 2, 169, 88 

4070 DATA 133, 253, 7B, 126, 203, 

169, 0, 133, 250, 133 
4080 DATA 252, IBS, 170, 240, B. 
162, 4B, 169, SB, 206 



4030 DATA 8, 173, 13, 207, 32, 37 

, 205, 234, 234, 133 
,4100 DATA 253, 134, 251. 96, 32, 
'32, 39, 17, 39, 32 

i4110 DATA 61, 32, 17, 21, 9, 20, 

32, 59, 32, 39 

4120 DATA 49, 39, 32, 61, 32, 20, 

1, IB, 5, 32 
4130 DATA 59, 32, 39, 56, 39, 32, 

61, 32, 4, 9 
4140 DATA 19, 11, 32, 32, 162, 40 
, 189, 31, 204, 157 

4150 DATA 193, 5, 159, 7, 157, IB 

3, 217, 202, 20B, 242 

4160 DATA 96, 32, 2, 201, 162, 40 

, 189, 193, 5, 73 

4170 DATA 128, 157, 183, 5, 202, 
208, 245, 96, 0, 29 

4180 DATA 29, 29, 69, 78, 84, 69, 

82, 32, 70, 73 
4130 DATA 76, 59, 79, 65, 77, 69, 

32, 65, 7B, 68 
4200 DATA 32. 80, 82, 59, 83, 83, 

32, 39, B2, B9 
4210 DATA 84, 85. 82, 78, 39. 13. 

13, 29, 29, 29 
4220 DATA 0, 70, 73, 76, 69, 78, 
65, 77, B9, 32 

4230 DATA 58, 32, 162, 13, 138, 3 

2, 210, 255, 202, 208 

4240 DATA 250, 189, 106, 204, 32, 

210, 255, 232. 224, 54 
4250 DATA 20B, 245, 76. 59. 202. 
32, 115, 205, 169. 0 
4260 DATA 141, 32, 208. 141, 33. 
208, 32, 239, 203, 32 
4270 DATA 160, 204, 32, 72, 204, 
234, 234, 234, 234, 234 
4280 DATA 234, 234, 32, 159, 255, 

1B5, 197, 201, 62, 20B 
4290 DATA 3, 76, 252, 205, 201, 5 
6, 208, 5, 169, 1 

4300 DATA 76, 243, 204. 201. 27. 

240, 6, 32, B9, 204 

4310 DATA 76, 2iC. 204, 169, 8, 1 

41, 21, 207, 153, 1 

4320 DATA 168, 174, 21, 207, 32, 

186, 255, 173, 22, 207 

4330 DATA 162, 32, 160, 207, 32, 

189, 255, 173, 20, 207 

4340 DATA 208, 6, 32, 213, 255. 7 

6, 32, 205, 32, 3 

4350 DATA 204. 169. 250, 166, 252 



CI 



Character Generator 



Program Listing (cont.) 



, 1B4, 353, 32, BIB, ESS 

4360 DflTPi 104, 104, 7S, 353, 205, 

10, 54, 105, 48, 170 
4370 DflTfl 105, B, 96, 169, 0, 141 

, 80, a07, 76, 1B3 

43B0 DATA 204, 169, 1, 208, 246, 

173, B, e07, 72, 173 

4390 DATA 9, 207, 72, 32, 197, 20 

0, 32, 15B, 195, 104 

4400 DATA 133, 253, 104, 133, 25S 

, 160, 0, 177, 252, 145 

4410 DATA 250, 200, 192, B, 208, 

247, 76, 14, 201, 173 

4420 DATA 141, 2, 41, 4, 208, 3, 

76, 39, 206, 76 

4430 DATA 22, 203, 173, 21, 208, 
9, 2, 76, 17, 206 

4440 DATA 76, 197, 200, 32, 90, 2 

02, 169, 0, 133, 198 

4450 DATA 76, 230, 193, 32, 230, 

193, 169, 0, 133, 19B 

4460 DATA 104, 104, 76, 114, 202, 

169. 0, 141, IB, 208 
4470 DftTA 141, 21, 208, 141, 23, 
208, 141, 29, 208, 32 
4480 DATA 252, 197, 169, 13, 141, 

24B, 7, 141, 249, 7 
4490 DATA 169, 1, 141, 39, 208, 1 
41, 40, 208, 169, 40 
4500 DATA 141, 0, 208, 169, 66, 1 
41, 1, 208, 169, 56 • 
4510 DATA 141, 2. 208, 169, 146, 
141, 3, 208, 234, 96 
4520 DATA 234, 234, 234, 234, 234 
, 234, 234, 234, 32, 1B6 
4530 DATA 202, 32, 137, 205, 32, 
33, 202, 162, 8, 1B9 
4540 DATA 255, 47, 157, 239, 207, 

202, 208, 247, 32, 124 
4550 DATA 192, 32, 76, 193, 32, 1 
49, 199, 173, 21, 208 
45B0 DATA 41, 1, 141, 21, 208, 32 
, 232, 201, 32, BB 

4570 DATA 194, 32, 2, 201, 32, 12 

7, 19B, 76, 229, 205 

4580 DATA 169, 2, 133, 2, 160, 0, 

162, 0, 202, 208 
4590 DATA 253, 136, 208, 248, 198 
, 2, 208, 242, 76, 192 
4600 DATA 205, 41, 2, 141, 21, 20 

8, 76, 197, 200, 169 

4510 DATA 0, 133, 170, 173, 141, 
2, 41, 4. 133, 170 



4620 DATA 76, 50, 206, 173, 21, 2 
08, 41, 2, 141, 21 

4B30 DATA 208, 75, 57, 205, 169, 

20, 141, 24, 208, 76 

4540 DATA S3, 205, 169, 20, 141, 

24, 208, 76, 45, 205 

4650 DATA 3,. 32, 8, 32, 1, 32, 18 

, 32, 1, 32 

4660 DATA 3, 32, 20, 32, 5, 32, 1 

B, 32, 32, 7 

4B70 DATA 32, 5, 32, 14, 32, 5, 3 
2, IB, 32, 1 

4680 DATA 32, 20, 32, 15, 32, 18, 

32, 39, 54, 52 
4690 DATA 16, 32, 18, 32, 5, 32, 

19, 32, 19, 32 

4700 DATA 32, 1, 32, 14, 32, 25, 

32, 32, 11, 32 

4710 DATA 5, 32, 25, 32, 32, 32, 

20, 32, 15, 32 

4720 DATA 32, 19, 32, 20, 32, 1, 
32, IB, 32, 20 

4730 DATA 169, 48, 141, 17, 207, 

234, 234, 234, 168, 147 

4740 DATA 32, 210, 255, 169, 142, 

32, 210, 255, 169, 8 
4:^50 DATA 32, 210, 255, 159, 0," 1 
41, 32, 208, 141, 33 
4760 DATA 208, 169. 64, 133, 197, 

162, 40. 189, 105. 206 
4770 DATA 157, 183, 5, 169, 1, 15 
7, 183, 217, 188, 65 
4780 DATA 206, 157, 255, 3, 159, 
7, 157, 255, 215, 202 
4790 DATA 208, 231, 165, 197, 201 
, 64, 240, 3, 76, 236 
4800 DATA 206, 32, 89, 204, 162, 
40. 189, 255, 3, 73 
4810 DATA 128, 157, 255, 3, 202, 
208, 245. 76. 208, 206 
4820 DATA 173, 111, 201, 72, 208, 

3, 32, 254, 193, 104 
4930 DATA 9, 1, 141, 111, 201, 23 
4, 234, 76, 192, 205 
4840 DATA 1B9, 1, 166, 2, 160, 1, 

32, 186, 255, 169 
4850 DATA 7, 152, 35, 160, 207, 3 
2, 189, 255, 169, 0 

4BG0 DATA 133, 250, 169, 192, 133 

, 251, 169, 250, 162, 0 

4870 DATA 160, 207, 76. 216. 255, 

71, 69, 78, 38, 54 
4880 DATA 52, 46, -1 




Get motoring this Winter with a 
special edition Austin Metro. You 
choose the trim and fittings for a real 
eye-catcher All you have to do is become 
our Tape Magazine Computer 
Champion. 

We are having a tw/o-part competition 
in our October and November issues. 



It's easy to enter and free 



Just answer the set of computer- 
related questions in each competition 
issue and write your Tie Breaker 




Can you make the grade and become 
our Computer Champion? 

The competition closes on 
30 November 1985. 

Get motoring and order your issues 
now ... before they sell out. 



Available every month 
from all branches 
of W H Smiths, 
John Menziesand 
other leading newsagents. 



Argus Tape Magazines produced by 
64 Tape Computing 
Infonet Limited 
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WARNING:- PLAYING 



HIT & MISS DEFINITELY IS A MIND CHALLENGE OF MEGA 
PROPORTION THAT ALL YOUR FAMILY AND FRIENDS CAN TAKE 
PART IN. FROM SINGLE PLAY TO DOUBLES IT WILL STRETCH YOUR 

MENTAL DEXTERITY TO THE FULL 

BUT REMEMBER:- 

"IT TAKES MORE THAN JUST GUESSWORK TO 
BECOME A GENIUS WITH HIT & MISS" 



VENTUREGATE UP 



AVAILABLE AT MOST GOOD SOFTWARE OUTLETS 



PLEASE SEND ME COPY/IES OF "HIT ft MISS" AT 

£7.99 COMPLETE WITH A FREE POSTER WITH EVERY COPY. 
mcc Ai pn<:TrR AKin poqq p o. p\ 




Mike Hart provides a couple 
of handy plotting routines for 
the Vic 20 and C64. 

AT ONE TIME OR ANOTHER, MANY 
people must have experimented with 
their machines to see if there is an easy 
way to draw graphs or plots on the screen. 
There are three ways in which this can be 
done and I will call them low resolutibn, 
medium resolution and high resolution 
respectively. 

In low-resolution plotting, one merely 
takes the screen as a grid and plot points 
using asterisks or a similar graphic 
characters. In the case of a C64 this would 
obviously be a grid of <tO x 25 giving 1000 
potential plot points. 

If one wished to use a high resolution 
screen then on theC64 one would use bit- 
mapped graphics which allows each 
individual 'dot' on the screen to be 
controlled. Using this mode will increase 
the resolution quite dramatically to 320 " 
200 which is 64000 addressable dots. 
However using the CM in this mode is 
quite complicated and needs to be 
approached with a degree of caution. The 
approach which I am going to adopt here 
is one that gives pleasant 'chunky' 
graphics points and is half-way between 
these two extremes and which, therefore, 
I shall call medium-resolution graphics. 

If you were to PRINT CHR$(161), 
CHR${188), CHR$(172) and CHR$(191) asa 
brief experiment you would see that a 
graphics character is generated which 
consists of a quarter square either by itself 
or in combination with another 'quarter- 
square' to make up a half square. Thertf 
are 14 of these combinations altogether 
and together with space and reverse 
space we have a total of sixteen 
permutations of 'quarter-square' 
graphics. This enables us to make a 
resolution which is twice that of the 
normal screen and therefore instead of 
having 40 x 25 we can increase this to 
80 X 50 giving us a resolution of 4000 plot 
points. 

Let us suppose that we wish to plot a 
point at the bottom left hand corner of 
the screen. The complicating factor that 
we have to take into account is that there 
might already be a graphics character 
already occupying that position and we 
would wish to preserve the point that it 
represents. The trick here is to PEEK the 
screen at that particular point, read the 
value of the character at that point, look 
up its value in a table of potential values 

I and then work out from the same table 
the value of the new character to be 
poked back onto the screen which both 

I plots the new' point and the value of the 
existing point. If this is a little hard to 
visualise then any of Raeto West's books 
have an excellent explanation under the 



RELIABLE 

ROUTINES 



Program Listing 



I 



h^ED I U«r»1 — RES F»L-OT" 

1 REM «*« r«EDIUM-RES PLOT <BftSlC) »«« 

2 ! 

3 REM *« M. C. HART »• 

4 ! 

10 DIM C< 15) ,ft< 1 , 1 > 

20 FORJ=0 TO 15:REftD C<J)!NEXT 

30 DftTft 32,123,108,98,126,97,127,232 

40 DftTft 124,253,225,254,226,236,251,160 

50 : 

60 A<0,0)=l:ft(0,l>=2ift<l,0>=4ift<l,l)=8 
70 1 
80 : 
90 : 

100 FOR J =948 TO 9891 READ XiPOKE J,X:hEXT 

110 DftTrt 32,24 1,183,138,162,0,157,0 

111 REM DftTfl 32,241,215,138,162,0,137,0 

120 DATft 2 16,157,0,217,157,0,2 18,157 

121 REM DATft 148,157,0,149,157,0,150,157 

130 Df^Tl^ 0,219,202,208,241,96 

131 REM DftTA 0,151,202,208,24 1,96 
140 : 

300 PRINT CHR«( 147>;CHR*<144)IREM BLACK 
310 COL=0SREM BLftCK 

320 POKE53280, 12IPOKE53281 , ISiREM 0REY2 

321 REM VIC POKE 36879,25 
330 ! 

340 SYS 948,C0L:REM SET COLOUR MEMORY 

350 FOR J=l TO 2:F0R X-0 TO 79 

35 1 REM VIC FOR J»l TO 2iF0R X=0 TO 39 

360 Y=22+21*SIN(X,'8)>G0SUB 1000 

370 NEXT XiT=NOT<T) INEXT J 

380 GOTO 2000 

381 end: rem VIC ONLr 
995 : 

1000 REM PLOT SUBROUTINE 
1010 : 

1020 XL- INT<X/'2> iXS-X-2«XL 
1030 YL=INT(Y/'2) !YS"Ihrr<Y)-2«Yl. 
1040 N=ft(YS,XS) 

1050 P= 1984-40*YL+XL 

1051 REM VIC 8K+ P«4580-22»YL+XL 
1032 REM VIC<8K P-8 1 64 -22*YL tXL 

1060 FORI=0TO13s IF PEEK <P ) <>C < I 5THEN NEXT 
1070 I«l OR Ni IF T=-l THEN I-I AND NOT<N) 
108O POKE P ,C < I ) SRETURN 
1090 : 
2000 I 





Program Listing 



Programming 



2001 REM «»* MEOIUM-RES PLOT (MC> »»« 

2002 REM 

2003 REM «» BY M. C. HftRT »» 

2004 REM 

2018 FOR J-828 TO 930 : READ XtT-T+X 
2020 POKEJ ,XINEXT: IF T-22333 THEN 3008 

2030 PRINT -DftTrt ERROR !• i END 

2031 DATft 169,0, 133,23'*, 169, 1 , 133,233 

2032 DftTft 165,251,201,80,176,36,163,232 

2033 DflTft 201,50,176,30,169,50,229,232 
203'» DATft 70,231,38,234,106,38,234,133 

2035 OATft 252,10,10,101,252,10,10,38 

2036 OftTA 253,10,38,253,234,234,234,133 

2037 DftT« 252,166,254,189,159,3,133,234 

2038 DftTA 164,231,177,252,162,15,221,163 

2039 DATA 3,240,4,202,16,248,96,173 

2040 DATA 158,3,240,6,138,5,234,170 
204 1 DATA 208,8,138,73,253,3,254,73 

2042 DATA 255,170,189,163,3,164,251,145 

2043 DATA 252,96,1,1,2,4,8,32 

2044 DATA 126,123,97,124,226,255,236,108 

2045 DATA 127,98,252,223,251,234,160,0 

2046 DATA 32,241,183,138,162,0,137,0 

2047 DATA 216,157,0,217,157,0,218,157 

2048 DATA 0,219,202,208,241,96,32,233 

2049 DATA 183,134,252,163,20,133,251,32 

2050 DATA 241,183,142,158,3,32,180,3 

2051 DATA 76,60,3 
2060 i 

3000 PLOT-970 

3010 print: INPUT "BACKGROUND" ;B 

3020 PRINT: INPUT'PEN COLOUR";COL 

3030 print: INPUT "TWO NUMBERS E.G 2,3";X,Y 

3040 POKE 53280, B:POKE 53281,8 

3050 PRINT CHR«(147) 

3060 : 

4000 FORJ-1 TO 800 

40 10 SYS (PLOT) < 1 tS IN<X«J) )«40, ( 1 ♦COS<Y*J> > *25 , 1 ,COL 
4020 tvEXT 
4030 : 

63000 REM SCREEN-DUMP 
630 10 : 

63020 OPENS ,4 ,6:PR INT»»6 ,CHR*<22) :0PEN4 ,4 

63030 FOR 1=0 TO 24: FOR J=0 TO 39 

63040 A=PEEK < 1024+I«40+J ) 

63030 GOSUB63100 

63060 PR INTt»4 ,A«;B*;C*; 

83070 NEXTJ:PRINTt»4:NEXTI 

63080 PRINT»»4iCL0SE4:END 

63090 ! 

63100 A«= " " : B*- " " :C*= " " 
63110 IFA<=128 THEN 63130 

63 120 A«-CHR*< 18) :C«=CHR*< 1 46 ) i B*=CHR*< A-64 ) : RETURN 
63130 IF A<32 THEN A»=CHR«< A ♦64 ) : RETURN 
63140 IF A>31 AND A<64 THEN B*-CHR* < A ): RETURN 
63150 IFA >63 AND A<96 THEN B»«CHR*< A* 128 ): RETURN 
63160 B*=CHR*(A+64 ): RETURN 



heading 'double density graphics' 
complete with diagrams and very full 
explanations of the manipulations 
involved. 

Lines 1-1090 represent an 
implementation of medium-resolution 
graphics using BASIC only. This is fairly 
slow but is speeded up somewhat by 
making use of a machine code routine to 
poke the colour RAM so that we are not 
concerned with two POKEs for every 
point plotted. The program is given by 
default for the C64 but the changes 
needed for the VIC's are REMmed 
immediately after each of the affected 
lines. 

Lines 10-60 are concerned with 
constructing a small 'look up" table. 

Lines 100-140 read in the machine 
code for subsequent changes of colour 
RAM. 

The major routine is in lines 300-380 
which computes a sine curve and then 
plots it (on the first of the ) loops) and then 
'unplots' it (on the second of the I loops). 

The procedure for VIC owners is to 
delete the following lines: 110,120,130, 
320,350,380,1050. Now take the lines that 
immediately follow these i.e. 111,121,131, 
321,351,381,1051-1052 and remove the 
REM portion of the statement that made 
these lines inoperative in the C64 version. 
You will also have to decide which version 
of VIC expansion you are operating with, 
as the screen shifts from $1E00 to $1000 
just to make life confusing. Select either 
line 1051 or 1052. 

Line 380 having been deleted makes 
the VIC version end in line 381. 

Owners of the C64 now have a 
machine code version of the above which 
plots a Lissajous figure in the shape of a 
butterfly. An illustration of this is also 
given. 

Lines 2000-2051 read the machine 
code into the cassette buffer. Then you 
are given a choice of background and pen 
colours (12 for background and Ofor pen 
colour i.e., black on light grey is my 
personal favourite). 

PLOT is defined as 970 and this is the 
entry point. 

Notice the complicated formula in line 
4010 which actually follows the rubric 
SYS(PLOT) x,y,on/off, colour. The first 
computed value is obviously the x value 
whilst the second computed value is the y 
value. For a 'plot' we would then have a 1 
and for an unplot' or 'erase' we would 
have a 0. Finally, we have the colour 
intended for the plot. You can obviously 
experiment with it as much as you like. 

The origin is in the bottom left-hand 
corner (SYS(PLOT)0,0,1,0 whilst the 
opposite corner is SYS (PLOT)79,49,1,0). 

Finally, lines 63000-63160 constitute a 
screen dump, written in BASIC but more 
than adequate. 




Programming; 



Nidt IhuiiiNMra^ ravcflb Ihs 

mysteries of the TED chip in 
the C-16 and PUu/*. 



TED CHIP 



mm mi 



THE GRAPHICS DISPLAY, SOI ND GFN- 
eration and inlernjl < lix k Iitners of ihc 
C-16 .ind Plus. 4 < omjiulers arc controlled 
by a single integrated circuit, the so-called 
TED chif). This is a complex device, and. 
unforlunately. rather difficult to use. 

An eijualiv unfortunate circumstance 
is thai no information on the use of this 
chip IS provided in Commodore's manual. 
This is presumably in the belief that the 
graphics and sound commands supplied 
in the extended Basic are adequate. 
However, most advanced programmers, 



especially those writing machine code 
programs, will want direct accesS tO the 
registers of this device. 

The TEDchipisa rather strangedevice. 
It is located in the middle of the kernal 
ROM area and overlays this ROM so that 
the ROM area covered by TED is 
inaccessible. In addition, the TED registers 
are not grouped in one continuous area 
of memory. We located TED registers in 
the area $FD0O to $FE3F. The reason for 
this is obscure and probably related to a 
quirk in the chip's design. 



I 



In operation the TED chip is not unlike 
the VIC and SID chips in the C64 and it is 
worth studying one of the advanced 
books on the 64 (for instance Advanced 
Commodore 64 Graphics and Sound and 
The Commodore 64 Kernal and Hardware 
Revealed - both by Nick Hampshire). 

The following table shows the 
locations in TED which we have 
uncovered together with the function of 
each register and the bits within each 
location. 



TED Graphics/sound/l(eyboard control. 



FEOO 


— Tiiner 1 low 


4 


FF01 


— Timer 1 high 


3-0 


FF02 


— Timer 2 low 


FF12 


FF03 


— Timer 2 high 


Bit 3 


FF04 


— Timer 3 low 


2 


FF05 


— Timer 3 high 


1-0 


FF06 


— Video control 1 


FF13 



Bit 7 
6 
5 
4 
3 

2-0 



3 

2-0 



FFOe 



FF09 

Bit 5 
4 
3 
1 

FFOA 
Bit 5 
4 
3 
1 

FFOB 

FFOC 

FFOD 

FFOE 

FFOF 

FF10 

FF11 

Bit 7 



Not used Bit 7-3 

I = extended background 2 

1 = Bit map FF14 

0 = blank screen Bit 7-3 

1 "= 25 lines, 0*24 lin« 

Vertical smooth scroll pes FF1S 

— Video control 2 Bit 7 
Not used 6-4 
1 ' Multi-colour 3-0 
1 = 40 columns, 0-38 columns FF16 
Horizontal smooth scroll pos Bit 7 

— Out : keyboard column or joystick (FD or FA) 6-4 
ln:keyboard row or joystick switches 3-0 

— Interrupt control , FF17 

T3 has run out Bit 7 

T2 has run out 6-4 

T1 has run out 3-0 

Raster compare occurred FF18 

— Interrupt enable Bit 7 

1 - T3 enable 6-4 

1 - T2 enable 3-0 

1 = T1 enable FF19 

1 ' Raster enable Bit 7 

— Raster compare low byte 6-4 

— Screen offset from base for cursor (high byte 3-0 

— Screen offset from base for cursor (low byte) FF1C 

— Voice 1 low byte FF1D 

— Voice 2 low byte FF3E 

— Bits 1-0:Voice 2 high FF3F 

— Sound control 
Disable sound 



FD10 

mm 



1 = Voice 2 lone enable 
1 = Voice 1 enable 
Volume (0-8 only) 

Bit map base 

1 = chars from ROM.Ochars from RAM 
Voice 1 high 

- Character base address 
Address of UDSc (2K steps) 
1 =lower case 

- Screen base address 
Address of colour memory 

(2K steps, screen IK above colour) 

- Background colour 
Not used 
Luminance (0-7) 
Colour (0-1S) 

- Extended back 1/M col 1 
Not used 

Luminance (0-7) 
Colour (0-15) 

- Extended back 2/M col 2 
Not used 

Luminance (0-7) 

Colour (0-15) • 

- Extended back 3 
Not used 
Luminance (0-7) 
Colour (0-15) 

- Border colour 
Not used 
Luminance (0-7) 
Colour (0-15) 

- Bit 0: Raster position high bit 

- Raster position low byte 

- ROM in when written to 

- ROM out when written to 

- Bit 2:cassette switch sense Ifhdomn) 

- -no k«y, EF«My 4fB!*Aji>j.i^jU'^ 




A fistful of DAT As — more of 
your useful programming 
quickie* pretentcd by Max 



WEI COME TO THE PACE FOR YOUR 
[)r<)j;rdmmini( bits jnd pieces. We're 
interested in anything, useful or ainusing, 
from a few POKEs to a short utility and 
we'll pay for anything we use. Just send us 
your program (either as a listing or on 
cassette or disk) and some notes as to what 
it does and how it does it. Post your contri- 
butions to Scratchpad.Your Commodore. 
Nn 1 Cnldrn Square. London W1R 3AB, 

That '!'?! Bleepin Keyboard 

Anrlrras VVom.incl ki( ks oil lliis month 
vvilfi d machine code utility that produces 
a beep every lime a key is pressed. II might 
be a help for anyone who has a dicky key- 
board or can't manage two finger typing 
but watch out - it does mean everyone 
else can hear what your typing speed is 
like' 



SID chip to provide an expensive 

sounding beeper. 

Clean Living 

Wash is a handy disic utility supplied by 
Clifford Hanger of Manningtree in Essex. 
It lets you step through all the files on a 
disk one by one using the space bar. You 
can delete the current file by pressings or 
rename It with R. Even better, pressing V 
lets you take a peek at what's in the file so 
you can figure out what it is and then 
scratch it if you don't need it. 

The VIEW command works with all 
files though it cuts out any control 
characters and replaces them with full 
stops. Even so, you should be able to get a 
good idea of what the file is. One problem 
- after viewing a file. Wash sometimes 
goes back to the title of the disk - just hit 
space a few times to go round again. It just 
goes to show - voy ran write a useful 
utility in BasK ! 

Oh No, Not Again... 

Printing at a particular position on the 
screen is still the most talked about 
subjecf in CM programming. Graham 
Blighe of Eastleigh in Hampshire has 

pointed out that David Reart's routine m 



to POKE ^14,Y-1 and then PRINT. Oh yes - 
I wondered when someone would spot 

that! 

Graham has a neat solution - call the 
routine in the kernal ROM which re- 
calculates the cursor position. ThePRINT- 

AT routine then becomes: 

fOKl 211,\:POKE 214,Y:SYS 58732 

Meanwhile. Asmat Ullah from Glasgow 
has a fiendishly clever machine code 
solution. It s only 12 bytes of code so it 
should be no trouble to inc lude it in your 
initialisation section Once loaded, you 
can print anywhere on the screen with: 

SYS(828)X,Y; 'MESSAGE" 

Neat huh? Asmat does point out that 
there's no error ( becking in the routine m 
(jrder to keep it short so you should make 
sure that X is less than or e<|ual to 40 and Y 
is less than or ecjual to 25, Even so. it has to 
be the best yet. Linless, of course, you 
know different- . . 

1 REM PRINT-AT ASMAT ULLAH 

2 FOR X=828 TO 8.i9;READ Y:POKE 
X,Y:NEXT 

3 DATA 32,234,183,164,20,24,32,240,255.7 

Clean Cut Characters 

Paul Barnham of Darwen in Lancashire 
has sent in a delightful utility that replaces 
all those hard to read control codes in 
listings with cleat mnemonics such as 
|CLR91. |RED|. IL'Pl and so on. )ust enter 

POM Tf. I'. ' I F irv r ,ri the listing 



ANDREAS WEINAND LISTING 



100 REM KEY BEEP BY ANDREAS UEINAND 

110 REM START UITH SYS B3S 

leo FOR 1-838 TO 340 

130 READ X: POKE I.X: S-S+X: NEXT 

140 DATA1B9, 15,111, 54,E1B,169, B4,1H, 

5,aia,169, 68 
150 DATA141. S,aia,XB9, 69,162,157,141, 

1,518,148, O 
160 OATAaiS.lBa.lOO.ieS. 3,141, 80, 3, 
145, 81, 3, 96 

170 DATA165,803,801, 64,808, 3, 76, 49, 
234,168, 17,148 

IBO DATA 4,818,141, 87, 87,169,135,188, 

3,141, 80, 3 
190 DATA148, 81. 3,169. 12,141, BB, 27, 

76, 49,834,165 
EOO DATA803,80S, 87, 87,808, 18,174, 86, 

27,808,240, 6 
SIO DATA14e, 86, 87, 76, 49.834,169, 0, 
141, 4,212.169 

aao DnTAlOO.iea, 3,141, 80, 3,148, 81, 

3, 76. 49.234 
230 OftTfl 0 

240 IF SO 11365 THEN PRINT "ERROR IN DAT 

A": END 

850 PRINT "OK" 



CLIFFORD HANGER LISTING 



10 REM DIRECTORY WASH: C HANGER 19B5 

20 PRINT ":T';TABClB5i"auiASHB": PRINT 

30 PRINT "... FOR CLEANER DIRECTORIES!" 

HO REN READ DIR 

50 GPENE.B.IS 

60 OPEN 1 , B, 0 , "SO" 

70 GETttl , AS , B$ 

80 GETttl, AS, as, AS, BS 

90 C-0:IF ASO"" THEN C-ASCCAS3 

100 IF BSO"" THEN C-C+ASCC BS )*25B 

110 CS-STRSCC):CS-LEFTSC" ",4-LENCC$) 

)+CS 

120 GETttl, BS: IF STOO THEN PRINTrPRINT C 
S;" BLOCKS FREE": CLOSE 1 ; GOTOBO 
130 IF B$<>CHR$C343 THEN 120 
140 FS-"" 

150 GETt41,AS:IF AS<> CHRSC343 THEN FS-FS 
♦AS: GOTO ISO 

160 GET«1,AS:IF AS-" " THEN 160 
170 TS-AS 

IBO BETttl.AS: IF AS<>"" THEN T»-TS*AS:GO 
TOIBO 

190 IF C-0 THEN PRINT:PRINT "aJTITLEH "jF 
S:PRINT:G0T0aO 

800 PRINT FS;TABCie);"aBLKSB";CS;TABC87) 
;"JTYPB ";LEFTSCTS,3) 

810 PRINT: PRINT "aBBCRATCH dlWENAriE aUBI 



L 



Fhl SOKJIT OR aePACEB *i 

220 REM SET COmiflND 

230 BET K»: IF K«-"" THEN 830 

240 PRINT KS:PRINT 

250 IF !(■-"□" OR KS-"«" THEN CLOSE 1:PRI 
NT"y:CLOSE grEND 
2B0 IF KS-" "THEN 300 

270 IF KS--S- OR KS— »- THEN PRINT»a,*S: 

280*IF KS-"R- OR KS-"-" THEN B0SUB330 
290 IF 1CS--U- OR KS-"X" THEN B0SUB360:G0 
TD200 

300 IF ST-0 THEN80 

310 CLOSE 1: CLOSE 2: END 

320 REH RENAME FILE 

330 INPUT "NEW NfitlE " ; AS 

340 IF flS-"" THEN PRINT: RETURN 

350 PRINT#2,"R: "-.AS* ■- "-►FS : PR I NT : RETURN 

3B0 REM UIEUI FILE 

370 PRINT: PRINT"UIEUING " ; FS 

380 PRINT:PRINT"5BPACEB TO PAUSE, TO 

ABORT": PRINT ^ 

390 OPEN S.B.S,-0:"+F»*-."*I.EFT»CT»,13*" 

4oO GET#5,AS: IF ST-0 THEN 430 

HIO CLOSE 5: POKE 144,0 

420 PRINT:PRINT":FILE ENDS-" : PRINT : RETUR 
N 

430 IF M<>"" THEN AS-CHRSC ASCCftSJAND 13 

75: IF AS<CHR$(32) THEN AS-"." 
440 PRINTASi 

450 BETK$:IF PS-1 AND K$- " " THEN 450 
460 IF KS-" " THEN PS-ABSC1-PS3 
470 IF K«<>"ft" AND K«<> THEN 400 
480 CLOSE 5: POKE 144.0 



: PRINT: PRINT: R 



430 PR I NT : PR I NT - a«BORTED«- 

ETURN 



PAUL BARHAM LISTING 



10 FDRX-OT0217:READA:T-T+A:PDKE40704+X,ft 

: NEXT 

15 IFT-254B6THENSYS40704:END 
17 PRINT"ERROR" : STOP 
20 DATAIBS, 11 , 141 ,B, 3, IBS, 159, 141 
30 □ATA7, 3, 9B, 133,251 ,72, 138, 72, 152 
40 □ATA72, 1B4, 15 , 1 92 , 1 , 240 , 23 , 162 , 0 
50 OATAIBS, 89, 153, 197,251,240,24,232,232 
BO DATA232 , 232 , 185 , 89 , 159 , 201 , 0 , 240 , 3 
70 □ATA76, 29, 159, 104, 168, 104, 170, 104, 165 
BO DATA251,7B,26,167,16S,91,32,71,171 
90 DATA232 , IBS , 89 , 159 , 48 , 3 , 76 , 58 , 158 
100 □ATA41, 127,32,71 , 171 , 169,83,32,71 
110 DATA171 , 104, 168, 104 , 170 , 104 , 76 , 0, 167 
120 DATA19, 72, 78, 205, 147,67,76,210,144 
130 DATA6B , 76 , 203 , 5 , 87 , 72 , 212 , 28 , 82 
140 DATA68 , 196 , 158 , 67 , 89 , 208 , 156 , 80, BS 
ISO DATA210 , 30 , 71 , 82 , 206 , 31 , 66 , 76 , 213 
160 DATA158 , 88 , 63 , 204 , 145 , BS , BOB , 88 , 17 
170 DATABB , 206 , 88 , 29 , 85 . 71 , 812 , IS7 , 76 
180 DATA71 , 812 . 133 , 70 . 177 , 88 , 134 , 70 , 179 
ISO DATABB , 135 , 70 , 181 , 88 , 136 , 70, 183 , 88 
800 DATA137 . 70 , 178 . 88 , 138 , 70 . 180 , 88 , 139 
810 DATA70 ,182. 88, 140, 70, 184, 88, 18. 88 
880 DATA78 . 806 , 146. 88 . 78, 138 . 189 , 79 , 88 
830 DATA193, 149.66,88,806. 150.76.88, 196 
840 D ATAISI , 71 , 88 , 177 , 158 , 71 . 88 . 178 , 153 
850 DATA76. 71. 810, 154, 76, 66, 804, 155, 71 
860 DATABB, 179,0 



YOUR COMMODORE — CLASSIFIED ADVERTISEMENT - ORDER FORM 



Advertise nationally in these 
columns for only 40p per word (min 
charge 15 words) . Simply print your 
message in the coupon and send 
with your cheque or postal order 
made payable to Argus SpMiallst 
Publications Ltd to: 
CLASSIFIED DEPARTMENT 
YOUR COMMODORE 
No 1 Golden Square, London W1 
Tel: 01-437 0699 

Name 

Address 



ADVERTISERS PLEASE ADD 15% VAT ™ 

Please place my advert in YOUR COMMODORE for 

Please indicate no. of insertions required. 



YOUR COMMODORE 



Lineage: 40p per word. 

Semi display: C9 00 per single column centimetre 
Ring for information on series bool<ings/discounts. ; 

All advertisements in this section must be prepaid ; 
Advertisements are accepted subiecl to the terms and conditions 
printed on the advertisement rate card (available on request) i 
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01-437 0699 

EXT. 322 

Send your requiretnenl* to: 
DAVID HORNE 

ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



HARDWARE 



NEW STAR SG-10C PRINTER 

ONLY C249 TO INCLUDE VAT & NEXT DAY 
DELIVERY BY SECURICOR 

' 100% compatible wilh your Commodore computer 

1 20cps draft mode 

Tractor and Iriction feed standard 
' Near Letter Quality mode tr>cluded 

192 graphic mode chaisciers. 

192 business mode characters 

90 NLQ characters 

Normal 80 cpl Condensed 136 cpl 

Enlarged 2X. 3X & 4X 

Supplied with interface cable and mams plug READY TO GO 

STRONG COMPUTER SYSTEMS 

BRVN* COTTAGE. PENIEl. CARMARTHEN. OVFEO SA32 70J 

TEl: (02671 231246 FOR ASSISTAKCE!!! C64 



* BACK UP-SYSTEMS FOR CBM 64 & VIC-20 * 



■ lit* 8K f1H«n< •* 



JOVSTICK 90911 •WITCH F< 



TUDBOTRONIC (IXpt. VC) 



FOR SALE 



ELECTRICAL — 
CONTRACTORS!! 
Comptv I *ith my 



S.9S. Cheques PC with order t 

TONY SPRY, 
13 Tudor Drive, 
Barnstaple, Devon. 



CBM 64 quality colour monitor 
slyle TV complete system' 
including good soltware library for 
sale C350 00 O N O Ring Benlley 
(0420 ) 23565 (Hants) 'Tape 
based 



1526 PRINTER Immaculate 
condition Hardly Used Boxed 
bargain at E220 ONO Telephone 
0685 812219 After 7pm 



SOCCER MANAGER (Commo 
dore64) Manage your own team" 
Foul divisions F A Cup Transfers 
etc Send C5 K Palmer, 59 Park 
Road. Shetlield SB 7DS 



Super Breaker 
Back-Up Board 



VIC-?OI When a seconi 

.1 «.llr.«ko«KurilyMck 

TurDO Fast ItMldert. B 
Machine Code and Oa 

User Friendly, irte back 

original is loading on Ihe 
£8 95 Plus P»P 

RESET CARTRIDGE tor 

resident programs Ir 



. 26 Norlticape Walk. Corby, 
jlrtes telephone (0536) 742622 



COMMODORE C16 

DUAL CASSETTE INTERFACE 



I tl4.M inc 

:i6 E3 9S II 



J. FITZPATHICK (YC), 
1 AlveleyAve. Withlngton, 
Manchester M20 9UD. 



ACCESSORIES 



MAPMAKER 

Simply the best way ol maki 
adventure maps write on, wi 
off A3 size 420 ■ 297mm Vih 
PVC screen printed with a bl 
grid of 11 " 13 twxes Pri 
includes special pen 
Send cn.PO lot £4,48 
MAPIT. 166 Robert Street. 
YNYSYBWL. Mid Glamorgai 
CF37 3EA. 



COMMODORE REPAIRS 

vVc K modulato> 0.06. Vic 20 (16.00. 
CBM 64 trom OOM, C2N ttomtt.OO. 1541 
from C20.00 C64 p«u 611.60. Spectrutn 
C10.60 Dragon C62.00 Electron*. Alan 
For ""^ g'^giJUgl'^ I'ON,"'"'"' 

36 Burlington Roati. Burnhoin. 
8ucl<6 SL1 7BO 
Tel: (D62S6) 61696. 



For last reliable repair 
aervice send you rVIC-20 
modulator (7.50). and Vlc-20 
from £1 2.50 and Commodore 
64 from £16.00 plus postage 
and paciting. to: 

HEMEL COMPUTER 
CENTRE 
52 High Street 
Heme! Hempstead 

Herts HP1 3AF 
Tel: (0442) 212436 



TO 
FILL 
THIS 
SPACE 
RING 
01-437 0699 



FOR SALE 




SOFTWARE 



FOR HIRK 



COMMODORE 64 DATABASE - DATAFILE 



CBM 64 (compiled) disk CIO 45 

COMMODORE 64 WORDPRO - TEXTFILE 

Powerlui word proces&oi. facilities include large tcwt but'c. auto cenfe. 
vsrtflble tab, tmcn. amend, delete, copy, move tent, wofd count, ttg'it justi'v- 
paging, |Otn tites. mullipte (ite handling, p«int all 'part tB«l. otC- Fully driven with 
comp'ehensive. easy to use instructions Great value 

CBM 64 Icompiled) cassette C8.2S 

CBM 64 (compitedl disk €10.75 



CBM 64 I 
I Cheques'! 



nclu 



ing 1520 | 



t ploi 



A & C SOFTWARE 
Dapt 4, 75 Oakthorp* Gwdens. Tividale. West Midlands B69 2LF 
Telephone: 021 557 8596 (7 9pni| 




..and friends! 



VOLUMES C64 
OME <°Tuf^ 



PROM-64 



softw 



• 8K 



C34.75 
£S.9S 
£4.9S 



DEMO EPROM 8K 
DHOBI-2 EPROM i 
UK < 15% VAT 
Cambridg* Microeleclrontcs 
One Milton Road, Cambridge 
CB4 1UY 
Tel: (0223) 314814 Tli: S1S74 



HIRE 



(IRE 



STAFFS COMPUTER LIBRARY 

CBM 64 OWNERS 

Join the fnendiy Librafy. We give you what you want. If a title 
is not on our list then we will get it, il it's still available. 
(Games only) 

• All the latest Titles 

• Full 7 Days Hire 

• Low Hire Cost. From 75p 

• Up to 4 Games per week 

• All games original 

• Lots of American Titles 

• Low Hard and Software prices 

• Membership ONLY C5 00 

Free m.'c Monitor on joining 
Send your cheques/postal orders payable to: 
STAFF COMPUTERS 
The Newlands. Groensome Lane. Stafford 



Attention! Commodore 
Users. 

THERE'S A WHOLE 
LBRARYOF 
SOFTVCVRE FORYOU 

ATTHEMDLAM) 
COMPVrTTO.UBRAirf. 



m 



COMMODORE 

C16 

CASSETTE HIRE 

AT LASTI All the lop gam 



l«e ol n.5a incluOn 2 FREE rentals' 

OVER M TITLCS 
One price lor any game Ctiarge ol 
£1 25 ioc P4P BOTH WAYS 



DABSOFT (YC) 

39 Gulldlord Road, LavanihuliTM 
M19 3FG. T«l: 061 445 4375. 



VIC-20 SOFTWARE HIRE (V M ). 
8 Thurland Str**!, NolUnghMn. 

PLEASE STATE MACHINE 



SOFTWARE 
APPLICATIONS 



ACCOUNTS 
SOFTWARE 



CASH TRADERS' 
BOOK KEEPING 



VAT Return [A, B.C. O F 
Bank Slateoient 
Petty Casri Statement 



CASH WITIH ORDER TO 

Ref: YC. QuIck-CounI Ltd.. 
15 Neeld Cres., London 
NW4 3RP. 01-202 S486 

(ans rnc ) 



LOOKI Free Membership 
Exchange your used or unwanted 
Commodor Software First snap 
free' SAE for details to: Soltsnap 
UK (YC) 85. Malmestiuty Road, 
Cheadle Hukne, Cheshire, SK8 
70L 



HOME ACCOUNTS. Put your 
house ifl order' Probably home 
computing s best use' (Jompre. 
hensive coverage of bank 
accounts Cred't cards, HP inbuilt 
accuracy check Records all 
transactions Projects cashflow lor 
any period ahead Available for 
C 16 CBtvl64 or VIC-20 £8 45 or 
tree delails from Discus Software. 
FreeposI, Windmill Hill, Brixham 
105 9BR Telephone 08045 
55532 



HOME ACCOUNTS 

Put your house m order' 
Probably home computing's 
best use' Comprehensive 
coverage of bank accounts 
Credit cards, HP inbuilt 
accuracy check Reocrds alt 
transactions- Proiects cash 
flow for any period ahead 
Available for C. 16 CBM64 or 
VIC 20, C8 45 or ^ree details 
from: 

Discus Software 

Freepost, 
Beach Approach 
Brixham T05 6BR 
Tel: 08045 55532 



SOFTWARE 
GAMES 



£12.50 on caselte t 



TO 
FILL 
THIS 
SPACE 
RING 
01-437 0699 



COMMODORE 64 cassette 
library Hire latest games and 
educational software. or>ly one 
price CI 50 per cassette 7 days 
hire Details SAE please CCL, 
19 Darren Way. Abingdon. OXI4 
I HQ 



ARGUS SPECIALIST 
PUBLICATIONS LTD.. 
ind Mrvd logelher with Ih 



too leu I 
inserltd I 



PeacriptkHi Aci, 



(Disctofture} Order 1S77. 

FULL TeRMS A CONDITIONS OP 
ADVERTISING AVAIL*BL£ ON 
REQUEST 



Choosing the right computer 
Is a good start — but can you 
find the right software? 




other SUPERSOFT products include the 
MIKRO ASSEMBLER cartridge, the only 
assembler that's ideal for beginners yet pow- 
erful enough for the professional (most of 
our competitors use it!) The VICTREE cart- 
ridge adds dozens of commands to Basic 
including toolkit aids and disk commands; or 
on disk there's MASTER 64, a really com- 
prehensive package for the keen prog- 
rammer 

Of course, we do also publish games 
programs, and with classics like STIX. QUINX 
and KAMI-KAZE in our range we are one of 
the market leaders But we most enjoy 
coming up with the sort of programs that are 
going to be in use for months and years, not 
hours and days - the sort of programs that 
make you glad that you bought a computer - 
and glad that you bought SUPERSOFT! 

You won't find SUPERSOR products on 
the shelves of your local supermarket But 
most specialist shops stock titles from our 
extensive range (and are prepared to obtain 
other programs to order) However you can 
also buy direct by sending a cheque (pre-paid 
orders are post free!), by calling at our 
offices, or over the telephone using your 
ACCESS card 



At SUPERSOFT we're very conscious of the 
fact that people who spend several hundred 
pounds on computer equipment are looking 
to do rather more than play Space Invaders 
Financial planning is a rather grand name 
for something you've been doing all your life 
- making ends meet! Perhaps if Mr 
fvlicawber had used BUSICALC he would 
have been able to balance the books a little 
better 

For home, club or small business use 
BUSICALC 1 should pay for itself in no time at 
all. for larger companies we recommend 
BUSICALC 3. one of the few really valuable 
programs that you can learn to use in a day. 

Although your Commodore 64 is a power- 
ful musical instrument you need to be a 
pretty good programmer to understand how 
it all works Unless, of course, you buy MUSK 
MASTER! 

To use MUSIC MASTER requires no pnor 
musical knowledge, though in the hands of 
an experienced musician it will prove an 
invaluable tool You don't need to know the 
first thing about programming either' MUSIC 
MASTER IS the musical equivalent of a word 
processor, remembering the notes you play 
and allowing you to replay and edit them as 
you wish 




INTERDICrOR PILOT is a space flight 
simulator. Nowadays simulators are widely 
used to tram pilots and astronauts because - 
to be frank - it's a lot cheaper (and safer) 
than the real thing! 

Imagine, if you will, life in the 22nd 
century: space travel is commonplace, and 
on the outskirts of the galaxy the first war 
between civilizations is being fought A short- 
age of trained pilots has prompted the Feder- 
ation to develop a computer simulation that 
allows raw recruits to gain experience with- 
out paying for their mistakes with their lives 
With the aid of your Commodore 64 you too 
can learn to pilot the Interdictor Mk 3 craft 
But be warned - this is no game! 



SUPERSOFT, Winchester House, Canning Road. 
Wealdstone. Harrow. Middlesex HA3 7SJ 
Telephone: 01-S61 1166 



